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First Design 
Analysis Of 



DRONE and SMALL MISSILE SYSTEMS 


Research and Development at Rheetn Aircraft Division has a record of 
achievement in the field of drone and small missile systems. 
The capability for complete "program management" is 
manifested in the list of current and completed projects 
and the areas of responsibility covered- 



which operates 17 plants in the United States. ..and sirith its associated and 
licensed companies operates 18 plants in 12 countries abroad. These extensive 
facilities coupled with Rheem's years of aircraft production experience pro- 
vide the capability for the quantity produaion of drone and missile systems. 


RHEEM MANUFACTURING CO. 'AIRCRAFT DIVISION 

1 1 7 r r u ooJrud aveaue. Jowney, eo/iiorme 



INTER-OFnCE MEMORANDUM 


r„ Advertising Department Subi*ei Recruitmertt Advertising for Engirteers 
Vice President: » Engineer ing 


As the result of expanding activity in recent months, we have come up 
with a few openings for good engineers. Specifically, we need designers 
in the following product groups: 

Pneumatic accessories 
Electric motors 

Fuel systems controls (pumps and valves) 

Hytrol anti-skid braking system (electro-mechanical) 


The requirements are not pressing; our present team can still carry the 
increased load. We're proud of the boys we now have, and it's important 
that we find exactly the right people to add to the group. Therefore, before 
you rush into print with the usual sort of "recruitment" advertising, here 
are some thoughts to use in formulating your message: 

1. We don't hire engineers fay the carload, and we don't stockpile them 
in reserve until the right project happens to come along. Our people 
are busy,,, very busy; and they like to be busy. They follow through 
on their ideas from inception to development and qualification. They 
feel a real responsibility for the hardware that finally results from 
their work. Therefore, we need more idea men with initiative and drive 
who are not afraid to get their hands dirty. 

2. Don't write a lot of guff about "security" and "bright future." The 
kind of men we want carry their security around with them. They have 
the self-assurance that comes from ability and experience. Chances are 
they've known about our company for several years and have followed our 
progress in the industry. If they answer our ads, it means they like 
us - and they think they can help us to grow. 

3. The kind of man we want will join us because we treat our engineers in 
the same way we treat our other key people. We don't isolate them and 
we don't put them on pedestals. We expect results; we know how to look 
for results; and we reward amply when we find them. 


One other point: the man who meets our requirements is probably too busy 

to write a long resume and application letter. Just tell him to call me 
personally, or to drop me a short note to let me know where I can contact 
him - to Hydro-Aire, Inc., 3000 Winona Avenue, Burbank, California. 

Phone: Victoria 9-1331. 


FRC:mk 


Frank Cooper 
Vice President - 
Engineering & Sales 



With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT 

FACIUTiES 

Research 

Design 

Development 

Testing 

Qualifying 


Manufacturing 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 
Assembly 


SARGENT 

BUILDS 

Servo -Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
Hydraulic Valves 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuatora 
Sear Actuators 
Sear Accessory Boxes 
Electronic Systems 



HUNTINGTON I 


AVIATION CALENDAR 


.\pr. S-lO-Eightli Intcmatioiul Symposia. 
Electronic Waveguides. Eiieineciing So- 
cieties Bidg., 20 W. 50 St., Ncu- York 
City. 

Meeting 


of J 


: Engii 


. Inc., 


>v York. N. Y. 

,tpr. 10-11— .Aeronautical Training Sodetv 
.Annual Meeting, Mavflorvcr llotci, 
Washington, D. C. 

.Apr. I0.12-Soulli»'cstcm Instiliile of Radio 
Engineers Conference and Electronic 
Sho«\ St. .Anthonv Hotel and Municipal 
.Auditorium, San .Antonio. Ter. 

Apt, 1-4-17— Design Engineering Slio'v and 
fom-dav conference sponsored hv tlie 
.American Society of Mechanicar Engi- 
neers, International .Ampliilhcater, Clii- 


.Apt. 16— "Inductive Testing Reaiiirements 
of Contacts Used in Aircraft Electric Sys- 
terns," M. Trbovich, Hartman Electrical 
Mfg. Co„ Engineers Club, Philadelphia. 

Apr. 16-19-Hth Annual National Foram. 
.American Helicopter Society. Sheratoii- 
Park Hotel, Washington. D! C. 

.Apr. 17-18— Institute of Environmental En- 
gineers, Second Annual Technical Meet- 
ing. Nesv Yorker Hotel. New York Citv. 

Apr. 21-2S-14th Annual Meeting Metal 
Powder .-Assn, and Powder Mctallurgs- 
Show featuring applications of powder 
mctallu^y prts in nuclear, |et and rocket 
engine fields. Sheraton Hotel, Pliiladel, 
phia. Pa. 

yApr. 22-24—1958 Electronic Components 
Conference, .Amhassador Hotel. Los .An- 
geles, Calif. 

■Apr. 22-24-1958 Annual Convention. In- 
lerrutlonal Airline Navigators Council, 
Picadilly Hotel, New York, N. Y, 

Apr. 28-30— Second .Annual .Astronautics 


(Confimied on page 6) 




easily installed 


factory calibrated 

TRANS-SONICS 

SURFACE TEMPERATURE TRANSDUCERS 



iANGES: Fiein -400F Is +1S50F. 


OUTPUT: Up Is S vslK wilkoul smpMAcalisn. 

RESISTANCE CHANGE: 100 ohmi over csllbrskd rongs. 


F CALIRRATI9N: ± 


MAXIMUM CONTINUOUS CUREENT: 00 mlllianipsrss ims. 
REPEATAOlUrr: ±0.2% of tonga Inlervol. 

VIBRATION: 1-inck doublo omplcludi. 0-22 cpii 
2Sg, 22-2000 rp.- 

ACCELERATION < SHOCK: lOOg on oil Ihroo na{sr a»l, 



Trans-Sonics Cemenl-On Type 1375 and Weld-On Type 1376 Surface 
Temperature Transducers are platinum resistance thermometers that can be 
installed on any surface, fiat or curved, metallic or non-melallic, for accurate 
temperature measurement. The protective cover of the resistive clement is 
cemented or welded directly to the thermal surface to form an isothermal system 
which gives a transducer reading that corresponds to the true skin lemperaiure. 

A 5 point resistance-temperature calibration certificate at 0, id, id 
and full scale temperature is supplied with each transducer. A strip of aluminum 
Thermotape* is also furnished with each unit to provide an alternate means of 
tape-on installniion useful to 800F and under limited conditions to lOIXIF, 

Types 1375 and 1376 are the newest members of the Trans-Sonics family 
of platinum resistance thermometers for measuring surface temperatures. All 
units are capable of delivering up to 5 volts without amplification. Write to 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass, for Technical Bulletin on Surface 
Temperature Transducers- 


TRANS-SONICS 

1-^keoMm TtOMdujcm 
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built a railroad into 



Engineering 



steel Platework by Pittsburgh-Des Moines 



The Propulsion Wind Tunnei Facility at Tuiiahotna, Tennessee 



The two largest wind tunnels of their speed in the country are shown built and 
under construction by PDM in the picture above. The Transonic Tunnel, now in 
operation, and the Mach 5 Supersonic Tunnel going up beside it each have 
interchangeable test sections 16’ x 16' x 40' long— a measure of the great 
size of this massive project. The size and complexity of the work are 
in turn a measure of Pittsburgh-Des Moines’ ability to meet dependably your 
most exacting platework requirements. Write us for engineering consultations 
and preliminary estimates on your forthcoming projects. 

Pittsburgh-Des Moines Steel Company 


Checks heat 


on 


the Shark 




Designed primorily for aircraft and 
missile applications, the new Vickers 
Electro-Hydraulic Servo Valve has 
numerous feotures (see above) 
that assure optimum performance 
and dependability. 

Porting modulated flow to linear 
or rotary actuators with respect 
to minute input current has been 
optimized within a small envelope 
and at a weight that is approxi- 
mately 30% less than other valves 
of similar capacity. Design also 
provides for interchangeability with 
many existing servo valves now 
used in airborne applications. For 
further informotion, ask for techni- 
cal bulletin number SE-98. 


VICKERS INCORPORATED 



E n g i n e e r a n d B u i I d 9 r t of Oil H y d r a u I i e Equipment Since 1921 



Pgckaged with Vickers srandard (left) or miniaturized (right) piston 
type hydroullc motors, the assembly provides excellent perform- 
ance with the added advantoge of single-source responsibility. 
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73,089 copies of this issue primed 




New B.F. Goodrich Cladheat gives 
Convair 880 ‘hail-safe’ de-icing protection 



One of many safery features of the new Convair 880 commercial jet 
airliner is the B.F. Goodrich Cladheat De-Icer system on the empennage, 
Because ihe 880 will maintain imusually high cruising speeds in all 
kinds of weather, a de-icer was needed that could withstand abrasion 
from rain, dust— even hail— and still keep fimctioning dependably in 
spite of external damage. 

The new B.F. Goodrich Cladheat De-Icer was seleaed because it 
meets this requirement, and also because it forms a smooth airfoil 
section and has low weight. Consisting of ribbon-type electrical heat- 
ing elements sandwiched between layers of resin-impregnated glass 
fabric, the B,F. Goodrich De-Icer is molded into a single unit with 
a skin of stainless steel only ,005 inches thick. This unit forms an 
integral pan of the 880 empennage to give the de-icing system 
"hail-safe" protection. 

Every plane has its own special de-icing problem. And B.F.Goodrich 
has been solving these problems longer than any other company. 
For more information on Cladheat de-icing, send for the free booklet, 
''Electrothermal Products". Write B.F.Goodrich Aviation Products, a 
division of Pte B.F.Goodrich Company, Akron, Ohio. 



B.F.Goodrich aviation products 


E DITORIAL 


Cape Canaveral Revisited 


Last week we spent a gray, rainy day trudging around 
the kuneliing pads and bloekliouses of Florida's Cape 
Canaveral known as "range station No. 1" to the 14.000 
people who now man the Air Force Missile Test Center. 
This was our third inspection of the Cape and, except 
for the palmetto scrub and the lighthouse, it would 'be 
liard to recognize it as the place we fint saw early in 
1953 when Redstone and hlatador missiles dominated 
the test program and the Air Force’s first missile training 
group u'as firing Fairchild Larks for practice. 

Now the Cape is dominated by the six giant twelse- 
storv steel servicing gantrys for the Convair .Atlas and 
the Douglas 'fhor with constniction work well along on 
four test launching complexes for the Martin Titan. 
'We saw Atlas No. 8 on tlie pad going through pre- 
liminary checks for the most sopliisticated test shot yet 
attempted with this intercontinental ballistic missile. 
On another pad, the Redstone short range ballistic mis- 
sile of 1953 had become the first stage of Jupiter C 
scheduled to launch tlie third Explorer satellite later 
this week. 

Divine Guidance 

Near the tip of the Cape, tlic Nortlirop Snarks are 
still being fired. In 1953, their early development prob- 
lems stimulated snickers from commercial rivals about 
the “Snark infested waters off Cape Canaveral." No\s' 
the Snarks ate flying 5,000 uii. downrange at liigii sub- 
sonic speeds with sinuilated megation warheads and 
impacting near Ascension Island «'ith guidance accuracy 
tliat top USAF de\’clopnient men say «ill not be 
achieved by any other missiles for a long time. 

At the no« emptv A'anguard pad there was an air of 
happy relaxation and a feeling that the successful satel- 
lite shot on St. Patrick's day with a St. Cliristophcr's 
medal added to the contractor’s equipment proved that 
Divine Guidance is still a system requirement no matter 
what technical sophistication a fertile human brain can 
contrise. 

Perhaps the key point in attempting to evaliate the 
significance of what has transpired at the Cajjc during 
tlie past three critical years of its growth is the fact that 
it has successfully kept abreast of tlie missile state of 
the art so tliat when neu' tvpes of missiles reached tlic 
deielopment test stage the range facilities existed to 
handle them adequately. Tliis is a tribute to .Air Force 
research and development planners of a decade ago, 
who foresaw the need for tliis ty]>e of fadlitx', as well as 
to the current operators of the range and test center— 
Air Research and Development Command ivith its 
civilian contractors’ Radio Corp. of .America for range 
instrumentation and Pan American World Airways for 
range operation. 

fn a business where technical progress gallops at a rate 
that usually makes most test facilities obsolete before 
their concrete dries, this is a most unusual situation. 
When the Snark was ready to make its 5,000-ini. nms 


for accuracy, the range was sufficiently instrumented to 
handle it all the way to the Ascension impact area. Now 
that the .Atlas and ‘thor arc ready to make extreme alti- 
tude tests the Mark I Azusa tracking system is opera- 
tional and capable of supplying pretty precise data on 
the missiles' position and flight path. ‘The Azusa svstem 
is anotlier technical windfall resulting from the old 
MX774 project at Convair in the mid-forties that also 
produced the gimballing rocket for control, integral 
fuel tankage and lightweight missile shell construction. 
The Azusa Mark I now operating at the Cape has also 
been combined with an IBM 704 computet to produce 
an impact predictor system that adds immeasurably to 
range safety by giving a running fix on where a missile 
will impact if it is destroyed at any time during its test 
flight. 

When Atlas and Titan are ready to be tested for ac- 
curacy over their full 5,500 nautical mi. stretch, the 
range will be capable of handling them with a chain of 
11 telemetering and radar tracker ships extending even 
beyond Ascension, an improved Mark II .Azusa system 
installed at Eleuthcra and an extremely long range radar 
at Trinidad. 

TTiis hard drive for effective range instrumentation 
lias pushed the state of the art development hard in 
botli electronics and optics. 

When the U. S. space program was finally formulated 
in 1955, the Cape was able to provide the place for it 
literally to get off the ground and. even more important, 
the means to detect and progress from the inevitable 
early-stage failures. 

Even the natives of the sand spit between the Cape 
and Patrick AFB have cauglit some of the significance of 
this facility phasing. Tlic construction of the new com- 
mercial Polaris motel is jmt a shade behind the building 
program for the Navy’s Polaris missile test complex. 

Problem vs. Performance 

I'hc Missile Test Center and range now have assets 
totaling about 400 million taxpayers' dollars. Nearly 
half of tliis sum has been poured into construction, range 
extension, instrumentation and new technical laboratory 
facilities since we last visited the Cape less than two 
years ago. Obvioiislj' a program of tliis size and complex- 
ity compressed into such a tight time schedule is bound 
to generate a host of vexing problems. It doesn’t take 
an agile reporter in the area long to amass a long list of 
gripes both real and imagined from disgruntled civilian 
and military personnel. 

But based on years of «'atcliiiig the Cajic grow from 
little more than a rattlesnake haven and scrub palmetto 
into an extremely serviceable development tool solidly 
.supporting the missile developinent programs of Air 
Force, Army and Na\y, we believe kudos are in onler 
for the men of ARDC, Pan American and RC.A who 
base planned, organized and executed this job. 

—Robert Hotz 
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E fire control systems put lethal talons in the F-104's 
nsive power... can assist the pilot of such supersonic 


only one of many LMEE airborne systems which help to power 
the peace. >- >- For brochure . . ."Meeting the Challenge 
of Jet Age Defense”. . . Write Dept. 1A. 


T^ngrtsi k Out Most /mportinf 

GENERAL^ ELECTRIC 

LIGHT MILITARY ELECTRONIC EQUIRMCNT DERARTMCNT 


LMEE arms the Lockheed F-104-Starfighter 


A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 


WHO'S WHERE 


In ihe Front Office 

Miij. Gen. Kenneth P. BcrgquUt, Air 
Rncarch and Development Command^ 
Depot)- Commander for Air Defense Sys- 
tems integration and also head of the ncivly- 
iiamcd .\ir Defense Systems Integration 
Division. USAF. Mansconi Field. Bedford, 
Ma.v!. 

Dr, D. W, Elam, a viee president, Hiller 
Helicopters, Palo Alto, Calif. Dr. Elam 
will continue to head .\dhesive Elngineerlng 
Co. which is now a division of Hiller. 

Carl L. Sadler and Richard H. Olson, viee 
presidents, Sundstrand Machine Tool Co., 
Rockford, HI. " ^ ” 


genera 


iianagcr 


Division: Mr. Olson will be In charge of 
the new Sundstrand-Turbo Division. 

Pat Cicala, a vice president. Waltham 
Waltham, .Mass 




Abraham I. Dcaneh 
Colton Industries. Inc., MetncI 

Gleiittite Instrumentation Division. 

George M. Bailee, vice president and di- 
rector of sales. Mlcctro-Snap Switch Sr Mfg. 
Co., Chicago. III. 

Lt. Col. William J. Secveis (USAF, ret.), 
assistant to the general manager, Niagara 
s. Bell Aircraft Carp.. Buf- 


rt Divisi 


falo. N. Y. 

Rear Adm. Frederic S. M'ithington.-from 
Chief of the Bureau of Ordnance, to Com- 
mander, Naval Forces. Japan; Rear Adm. 
Paul P. Blackburn, from Chief of Staff and 
Aide. Commander. Nasal ,\ir Force, Atlan- 
tic Fleet, to Commander, U. S. Taiwan 


Honors and Elections 


rraft Co., h 
• ' tional Advi 


president-engineei 
,ons for Marqiiard 
imed Chairman c 


N.\C\'a”po"nwS^^ 

General Corp.. named chaim 


handler C. 
m of the 


naft; Dr' William V O’Donnel^chief 
for Republic -Iviation Corp.. named 


Changes 

W. F, Mfllet. manager of Convair oper- 
ations-Camp Cooke .hir Force Base. Con- 
\air-Astronautics, division of Genera! Dy- 
namics Corp., &n Diego. Calif. K. W. 

of Convair operation^Edwards Roefet 
Base. 

M. Carl tiaddon, director of marketing, 
California Division. Lockheed Aircraft 
Corp., Burbank, Calif. Robert A. Bailey 
succeeds Mr. Haddon as chief engineer, 
and Arthur E. Flock succeeds Mr, llaileY 
as chief ads-anced syslems research engineer. 


INDUSTRY OBSERVER 

► Series of staged missiles for hypersonic or high attitude tests is being 
built for potential industry users by Aerolab Des^opment Corp., Pasadena. 
Calif. OS-thc-shelf rocket stages are varied to meet test requirements. 

► Pratt & Whitney J58 tiirbofet being developed at the company’s West 
Paint Beach facility is rated at about !0,000 lb. thnist and probably will 
be used in any Nayy project utilizing nuclear power for aircraft propulsion. 

► Uneven heating and local hot spots on the rear fuselage of some hvpersonic 
vehicles may prove as difficult to cool cfficientiv as the predictable maximum 
temperature areas on the kading edges. Hot spots would be caused bv 
vortices which curl back over the fuselage as it detelops lift. Location of 
the hot spots would keep changing with angle of attack and speed. 

►Air Force has vetoed a proposal to equip the Lockheed F-lO-f with experi- 
nicntal rocket controls similar to those being developed for the Nortli 
American X-IS and other aircraft that attain altitudes where the atmosplicrc 
is uot sufficiently dense for normal aerodynamic controls to function well. 

► USAF's Rome Air Development Center has requested bids for installation 
in the (Caribbean of prototype ORDIR (omnirange digital radar) long-range 
radar system developed by (Columbia University. Because the system deter- 
mines azimuth by trilateration. one transmitting and several receiving sta- 
tions located several hundred miles apart will be required. Svstem will track 
missiles fired from Cape Canaveral for evaluation as possible eventual 
replacement for radars along the ballistic missile early warning line. 

^Eacb of three planned ballistic missile early warning sites to be installed 
for USAF by Radio Corp, of America will be operated by approximately 
1,000 tecli reps to be supplied by RCA Service Co. under a contract wliicli 
will run for two years after the sites become operational. In addition to 
Millstone Hill type tracking radar, each site will include two split beam 
surveillance radars sweeping assigned horizontal angles to provide full cover- 
age of Russia fiom the three sites (AW Feb. 24, p, 66). 

► Manned ballistic rocket research system study is being participated in by 
McDonnell .Aircraft, North American Aviation, Convair and Avco. Work 
may make use of Ferri drag ring studies. 

► Air Force has changed its operational lequiremcnts for Convair's B-58 
supersonic bomber, eliminating the plioto-rcconnaissancc capability. As a 
result, Fairchild Camera has lost its contract for manufacture of the planned 
camera and associated equipment for this application. Cost of reconnais- 
sance pod program, including deliverv of two prototvpcs, is $18 million. 

► Rolis-Rovee attempted to sell Chance Vouglit its Conway bvpass engine 
for the FSU-l all-ueathcr fighter, but Chance Vought is sticking "x-ith the 
Pratt & WTiitnev- J75. Rocket motor in the dual pnwcrplant Cliance Vouglit 
FSU-J will be supplied hi- Rocketdi-ne Division of North American Aviation. 
Kev factor in tlie choice of the Rockctdvnc motor w-.is ability to deliver a 
unit earlier than Reaction Motors (AW March 10. p. 21). 

► Nord 510? missiles aie to be installed on tlie Fiat G. 91 for tactical trials 
to meet a SHAPE reqiiiioment for ground attack. Single missile will be 
carried under each wing. Nord 5103 was developed as an air-to-air unit, 
weighs about 297 lb., is approximately 8J ft. long (AW June 17, p. 56). 

► Russia's Mi-6 twin-turbine hclicopfct will carry a fiie-man crew— two pilots, 
an engineer, radio operator and navigator. Latter two crewmen are often 
omitted on short test hops. Chief designer M. I. Mil’s top assistants in 
building the helicopter iverc leading engineer D. T. Nfatsitskii and leading 
desigiiCT V, S. Otdeientsev. 

► Marqnardt ramjet has been ground tested at 100,000 ft. and at a speed of 
more than Macli 2.5 in the Engine Test Facility at USAF’s Arnold 
Engineering Developinait Center. Altitude is 30,000 ft. higher than that 
previously announced for aii-breathing engines. 
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.u.Mumiia THE AIBVmVEl 


A project of Colonel Edward A. Allen (USA Ret.) 

Senior Staff Engineer, Stavid Engineering, Inc. 

Id 37 years of military service, Colonel Allen has contributed ireatly to tbe evalua- 
tion and development of all types of communications equipment for tbe Army 
Signal Corps. Currently assigned to Project Monmouth lU, Colonel Allen serves 
on a board to resolve communications and spectrum interference problems asso- 
ciated with tbe modem dispersed field army. Like other outstanding scientists 
and engineers at Stavid, Colonel Allen is working on advanced concepts . . . years 
ahead of actual systems development 

In Stavid’a objective engineering atmosphere, scientific, development and 


urrent project, for example, calls for the developmee 
Mark 70 Gun Pire Control System. 




Advanced Systems Engineering 


Washington Roundnp 


Killian Secrecy 

1 louse Govorniiiciit Infoniiatioii Subcommittee 
licadcd In' Rep. Jolin Moss (O.-Calif.) is looking into tlie 
SCCTCCS’ siirrovindiiig the rapidiv exiwnding office under 
Dr. James Killian. Ilic President's scientific adsiser. 

Ap|)roxiinately 20 uds isory panels reportedly Iwve been 
niiined to p;iss on key defense and teclinical programs, 
sucli as the nuclear aircraft program, tlie anti-missile 
missile |)rogram. etc. Not only is tlie menibershij) of 
these panels placed in tlie "top secret" categors' hul flic 
designations of the panels also ate classified "top secret." 
Moss last neek directed a letter to Killian; "Tlie House 
Government Information Subcommittee has been in- 
formed that information about the composition of the 
latious advisor! |)ancls to your office is not made piililic. 
Would lou please ad'isc me of tlic authority for nitli- 
liolding tins infonnation? I would also appreciate rmy 
Ollier comments voii liiiic on win- this iiiforniatioii is 
withheld." 

ARPA Chief Scientisf 

.\d\ Jiiced Rescardi Projects Ageiicv has acquired a 
chief scienhst, who also will head a new technical studies 
group estnbli.slied to support ARPA in its mission of 
"appraising and dcieloping specified areas of rescarcli 
in adianccd space science and technology." 

lie is Dr. IltThctf P. Vork, i6-vcar-old pliysicist wlio 
no«' directs Atomic Knctgi- Commission's l.iiermote, 
Calif., laboratory, Dr. York will take a leave of absence. 
This is the fiftli appointment to .ARP.A and the .second 
from the atomic cnergv field (AW Mar. 10. p. 17). 

Studv group n ill be a new .Advanced Research Projects 
Division of tlie Institute for Dcfcn.se Aiiahsis. In his 
capacity as licad of the division. Vork will be .ARP.k's 
chief scientist- II5A is a iioii-profil corporation organ- 
ized in 1956 under an association of uniicrsitics. it 
works through Defense Department’s W’eapon Sistcni 
llialnation Group and makes analyses, ciuluatioiis and 
rqiorts on present and pro|ioscd weapon si'stcms and 
other defense ptoblenis. 

Defense Financing 

llic outlook now is that: 

• Defense Departmeut will have to operate under a 
iegallv-establishcd ceiling on expenditures. This will 
channel doini to defense contractors. They will base 
to be under a ceiling in order that the oicr-all defense 
ceiling will not be exceeded. 

• Long-range defense contracts will continue to be 
(sacked up by appropriations from Congress, 

'Diese are provisions in legislation passed by the House 
(AW Mar. 17. p. 27). and likely to be accepted by the 
Senate. Tlie version of tlie legislation as passed bv the 
Senate a vear ago would liave directed— in addition to 
the ceiling on expcnditures-tliat onlv ' authorization" 
be giicii to Defense Department to contract for long- 

Cost Accuracy 

General .Accounting Office is pressuring Defense 
Department to set definite costs promptly on non- 
competitive bid contracts. In a letter to tlie .Approjiria- 
tions, .Armed Services and Government Operations com- 


mittees of tlic House and Senate. Comptroller General 
Josciih Campbell wrote; 

"n'e recommend to the Sccrctarv- of Defense tliat 
prescribed contract clauses, whicli provide for redctcr- 
niinatioii of prices during contract performance, include 
specific requirements pertaining to submission of the 
latest available experience costs. W'e were informed 
. . . tliat sucli jitoiisicins are already incorporated in the 
icdctemiiiiation clauses now being revised in draft form. 
We arc asking the Scactarv of Defense tliat tlicsc pro- 
lisions be incorporated in the redetermination clauses 
at the earliest possible date because of tlie im]jortance 
of contracting officials having current cast data in tlic 
negotiation and admniistration of contracts." 

Johnson 'Suggests' 

Sen, Lyndon Johnson (D.-Tcx.) cliaitmaii of the 
Senate Preparedness Subcommittee, "suggested" to De- 
fense Secretary Xei) 1 1. McF.lroy that he present detailed 
Defense Department reorganization plaii.s to the sub- 
eommittec hi' April 2. 

Johnson reminded .McElrov tliat lie told the suli- 
conuiiittee on I'eh, 26 tliat hi would liave firm tecom- 
meiidatioiis ready for Congress bv tlic end of March. 
Johnson added that the press has carried reports tliat 
llierc will lx: no proposals and no cliaiiges in Defense 
Department struetiire. 

"I'lic Ix'St response to an allegation of inaction is 
always action." Johnson said- “A’oii arc sciiedulcd to 
appear before the Subcommittee April 2. . . . I trust 
you viill put at rest tlie uneasiness that lias been eii- 
gendeted tliroughont tlie counIn bv the rumors and that 
vdu will lie in a position at that time to recommend tlie 
steps that are necessary to aorgiinize the Defense cstab- 
lislinieiit ill the interests of greater efficiency and effec- 
tiveness but without rclinqiiisliing ciinlian control." 

Head-On Attack 

Cii'il -Aeronautics Board's chief information officct. 
AA'illiam Kloepfct, Jr., has made a blunt attempt to end 
imfavotable press reports of the Boartl's General Pas- 
senger hate Ini'cstigation. In a strongh worded letter 
tliat is not likelv to set a precedent in the public rela- 
tions field, KloeiifeT scolded "more than if)” ncivspapcrs. 
m:ig:izincs and commentators foe having a "complete mis- 
iindeTstandiiig" of what the fare case is all about. 

He told the press that "lurtil now 1 have tcfraiiicd 
from comment" on mports that the Board is "diagging 
its Inire.uieratic feet while the financial structure of the 
ccniiitry's airlines is going to pot." He them explained 
lliat the purpose of the investigation is to gather facts 
to develop fare standards admitting that the Board, in 
its 20 veats of existence, liad not vet developed tliis 
"essential working tool," He then revealed to tlic press 
that the Baird is "well aware" that a sound air trans- 
port industry "must include tlie industry's capability 
to cope with rising costs and the acquisition of jet equip- 
ment. among other things." He suggested that the 
Board is ready to grant another interim fare increase if 
ncecssiirv and tlicn expressed his hope that tlie public 
will "luive a fair opportuiiilv to judge" vvhetlier the 
Board's decision against expediting the case is "foot- 
dragging" or evidence of a desire "to giiarantex: the pub- 
lic and the indnstrv the full measure of their tights. . . 

—Washington staff 
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Engineer Recruiting Drive Gains Steam 


Top-level. ex|»ericnced technicians offered posts, 
hut demand is off for graduates, junior engineers. 


A\i;itioii incliistr>- lias sliatply acctlcr- 
ilccl tucmiling for tol>-k■^•cl fxpcritnccci 
ingiiiccrs ami scientists during the past 
fiO dass. Bill demand for June gradu- 
ates is (iff coiisidcrahh- from last year, 
and nni-cif-tlic-mill engineers without 
.1 s|Keialti- ur record of uccoinplislnncnt 
are heing turned away by ni.niy iiidus- 
trs' rccriiiters. 

Aw.uiON WFF.K sntvcv of ;S air- 
eiaft, mis>ilo. posvcrplant and aviniucs 
com|)anics slimis that 2s firms plan tn 
ispand the size of their engineering 
staffs hv more than 10% in the coin- 
ing tear, six seek smaller expansions, 
seien plan no expansions at the mo- 


New Outlook 

•md jet engine iiuimifactiirers,' while 
some hi the missile.-tocket engine and 
avionics field talk of engineering staff 
i\j>ansions of as high as 40%. Lock- 
heed’s Missile Svstems Division has 
announced plans to hire over a thou 
sand engineers and scientists during 
the coming year and has opened a large 
New York recruiting office. Hie expan- 
sion stems largely from acceler.ilion of 
l.ockliced’s Polaris interniediatc range 
Inillistic missile program. 

.\t the moment there is a significant 
difference hctweeii the present engi- 
neering rccniiting picture and the one 
nf a year ago. Practically every com- 
|xinv xnneyed emphasizes that it is 
licing far mote selective today in its hir- 
ing than a year ago. Re]srescuhitive 
somments include: 

• let engine inamifacturer: 'Today, a 
man has to haie more than an engi- 
neering degree to get an offer: he has 
to have a specialty we need.” 

• /kvionlCT mannfactiirer; "laist year at 

out of cverv- three engiiievts we intu- 
vieued; today the ratio lias dropped to 

• Aircraft and missile maniifactiiret: 
\\ e'tc making offers only to onlvtand- 

iiig men, dropping our standards siiglitlv 
to get electronic engineers.” 

Question is whether tliesc standards 
wilt liegin to drop if the competition 
for experienced, toi>-lcvel enginierv 
gets hotter. There are signs that re- 
imitiilg drives are gatlicTing stoiin, 
I or instance: 

• feast Coast avionics nianiifachitcr, 
vv hicli has done no field rccniiting since 
last summer, will begin a major cam- 
paign next nionlh. 

• .Airciaft-missilc maniifactiiret, which 


has l>cen without a recruiting shop at 
techiiial comentions for the last eight 
months, will rcsiiinc its previous prac- 
tice at this week's Institute of Radio 
Kngiiiecrs convention in New York. 

• Aitcrafl-missilc company, which tried 
lo |)hitc engineers with other com- 
panies when contract cancellations 
forced layoffs last spring, is receiving 
calls now from firms asking whether it 
has anv surplus engineers. It hasn't; it 
is now out recniiting on its own right. 

• .Airctaft-missile inamifacturer, only 

ports that iiearh’ a dozen coiu|)anies 
ii,iv e tun eiiginccrs-vv'.intcd advertise- 
iiicnls in the local piipcr during the 
|):ist sevttal weeks. 

Not all companies report a sharp ae- 
celcration in eom|X:titivc recruiting m 
their areas. Only a couple of companies 
surveved admit ,mv increased attrition 
of their engineers as a result of such 
recTuiliiig piessiitcs in recent months. 
Most report that engineering turnover 
is cxtrcmelv low. This is attrihiitecl to 
the sohering effect of engineering lav- 
offs in defense industries last summer 
and fall— the first in a decade— coupled 
witli miecrl.untie.s in the national busi- 

Anticipatory Hiring? 

Selective refiuiting of the moment 
,ip|>ears to confirm company statements 
tli.it they are hiring to meet firm needs 
and not stockpiling engineers in anlici- 
iwtimi of future bn.viness. However, a 
recruiter for one jet caigiiie manufac- 
InrtT conceded that his companv- is try- 
ing to meet its estimated ycar-cnrl needs 
by mid-vvar because it expects the mar- 
ket for engineers tn become much 
tighter by July 1 . 

Recriiiter for a major avionics com- 
p;mv savs be believes flic next three 
moi'itb.v will tell whether the present 
situation will turn into panic-hiring. 
.\iiotlicr recruiter savs the Inslitute of 
Radio Kngiiiecrs convention recruiting 
netivity will provide a tip-nff as to how 
frantic the situation is likclv to become. 

Companies cnrrciitiy making their 
Kgiilat |)ilgrinuges to the nation's cu- 


Rcpoit hcginniiig on this page mi ic- 
xnlls of survey whicli reveal partial tc- 
timi of the engineering shortage was 
written by .\vionics Editor Philip (, 
Klass. based on niaten'al gathered and 
coni|)lled by editors In .\viatioii Week’s 
Dallas, lais .kngcics. New York and 


ginecting tollcge campuses report ,i 
sharp change from recent veats, Com- 
pclition stiff is keen for the top 10-1 
of the class, but nianv of these plan lo 
Slav on for advanced degrees because 
of ptemiiim on masters and doctors de- 
grees, ,\t tlie other end of the scholas- 
tic spectrum, some recruiters predict 
that men in the bottom third of their 
class may have trouble finding jobs be- 
fore graduation, 

I'cwcr companies are making the 
campus circuit this year, and they arc 
making fewer concrete offers than last 
I'oar. Some are metelv shopping, mak- 
ing no commitments for the moment- 

• East Coast aircraft-missile finn is 
visiting only onc-tjuarter as iiianv col- 
leges this vear as last, interviewing 
three times as many seniors, making 
only one fourth as many offers. Tlicsc 
ate going only tn the top 10% of the 

• East Coast avionics company hn|>es 
to hire -10 June graduates this vear, 
compared to 120 hired last year. 

• jet engine inamifactiiicr says it is 
seeking June graduates with previous 
military or indostrv experience in its 

College seniors today arc repotted 
as "polite, a little worried.” In previ- 
ous years, the seniors sat back and ex- 
pected the recEiiitcr to sell his com- 
pany. Today, the seniors arc attempt- 
ing to sell tlicnisclves to get a job. 

Some June graduates ate concerned 
over job security, express reservations 
about accepting a job with airctaft- 
missile manufacturers in view of last 
summer's sharp defense cutbacks, ac- 
cording to one tccruitcr. 

These in Demand 

Strong demand for high-level, cxjjeti- 
enced engineers appears to stem from 
current military empliasis on space tech- 
nology with its requirement for major 
extensions of p^t^c•llt kmivviedge. Long- 
range dreamer type of scientist, once 
considered a luxury that few companies 
toidd afford, is ntAV coming into his 

Electronic engineers are very much 
in demand, not only by avionics comixi- 
nics but by many of the airaaft-missile 
manufacturers. Dcnnand for mechanical 
engineers by avionic companies is pick- 
ing up as a result of the need to design 
avionic equipment for greater tuggM- 
ncss and problcm.s of thermal design 
associatod with cooling at high ambient 

Demand also is high for engineers 
and scientists whoso aptitudes and cx- 
periena' qualify them for svstems en- 
gineering and management. 

.Aviation WitFK’s survey indicates 
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Space Tec/iito/ogy 

Explorer Nose Cone Temperatures 
Fall Into Normal Earth Ranges 


that junior engineers, with less tliaii 
three to five years experience, will not 
find many job offers in the present mar- 
ket unless they can point to top scholas- 
tic records and/or evidence of signifi- 
cant accomplishoiciU on previous jobs. 

Must companies are taking a “sliovv 
me” attitude toward engiiitt-ts who 
knock on their doors looking for em- 
ployment. suspecting that these arc the 
’Cliffs'' dropped by prciioiis employers. 

Many recruiters report that engineers 
seeking positions are making far greater 
use of employment agencies, less use 
of direct individual-to-company con- 
tact in their search for positions. 

'Ihc present shortagc-in-tlic-midst-of- 
siirplus situation is reflected in the engi- 
neering sal.ity structure. Starting rate 
for June graduates is about the same as 
last year, ranging between S450 and 
S550 per month, depending upon the 
man and his experience. Starting sala- 
ries for engineers with thre-e to five 
years' experience also are holding rela- 
tively firm, perhaps dropping slightly. 

Salaries being offered to high-grade 
engineers and scientists with 10 years or 
more experience arc moving up as com- 
panies bid for their services, Several re- 
cruiters say they expect this trend will 
continue as competition increases. One 
even predicts a rise of as much as 40% 
during the coming year. 

Companv recruiters arc anxiously 
watching all the barometers, engineer- 
wanted advertisements, technical con- 
vention recruiting efforts and the re- 
spon.scs to their own advertisements as 
they seek to gage whether the frantic 
lecTuiting of the past is returning. 

Von Braun Warns 
Of Scientist Need 

Washington— U. S. must not only 

E todnee mote scientists and engineers 
ut make better use of the talent al- 
readv on hand. Dr. Wernher von Braun, 
chief of the .Anny ballistic missile devel- 
opment ptognim, w-arned a special 
fiouse Subcommittee on Education and 

Von Braun said that betwexin 30% 
and -10% of available scientists and en- 
gineers are idle because of cancellation 
of guided missile contracts. In addi- 
tion. he added, there is great danger of 
valuable teams faffing apart because of 
competitive bidding on contracts. 

Von Braun explained that several 
contractors usually bid for a certain 
project and that unless the companies 
that fail to get the contract have other 
projects to work on imnicdiatcly the sci- 
entific and engineering talent is wasted 
and valuable teams lost. 

Ilic Army scientist suggested that a 
placement program be worked out so 
tlial idle scientists or engineers be as- 
signed to anotlier project. 


Dallas-New details on Exploat I 
launching indicate the satellite is en- 
countering temperatures in its orbit 
which are within the range considered 
normal on earth. 

lliese and other details on the .Atinv's 
first satellite were revealed bv AVctnhet 
von Braun of .Armv Ballistic Atissilc 
Agenev at the Joint -Aviation Confer- 
ence of .American Rocket Society and 
American Society of Mechanical Engl- 

Explorer i report highlighted three 
days of novvded sessions which in- 
cluded discussion of new high energv 
fuel uses, dual-tliiiist solid rocket ap- 
plication, and other subjects generally- 
oriented toward advanc^ propulsion 
systems and space flight- 

Spicc aspects of the conference were 
underscored by successful launching of 
the Navy Vanguard satellite last Mon- 
day. Commenting on tlic relativclv 
vvicic orbit of Vanguard I. Rear .Adiii. 
Raw-son Bennett, chief of naval re- 
scarcli, said it w-.is the result of excess 
velocity- and not of any errors in guid- 
ance or control. To give itself a 
safetv- margin, satellite team padded tlie 
perfoniiance of tlie c-arrier bevond the 
tlieorctically- required Capabilitv. lie 
said, adding “the Russians did it. the 
Army did it, and vvv did it.” 

Adni. Bennett told tlic coiiferenee 
that care must be taken to avoid over- 
designing missile sy stems. Their main 
function is to do their assigned job, he 
said, and they shouldn’t be any mote 
sopliisticated than necessarv. 

Gen. Thomas !■). Wliitc, USAK 
chief of staff, said a key- factor in space 
operations will be efficient direction of 
effort and centralized control. lie said 
overall civilian control will riglitfiilly- be 
exercised, but due consideration must 
be giv en to military aspects of space re- 
search and operations. 

Richard E. Horner, US.Al-' assistant 
secretary-. Research and Development, 
urged ARS and .ASME members to help 
cultivate a sy-m|>athetic niiblie under- 
standing of resc-atch problems in order 
to assure a stable, consistent program. 

Ll. Gen. Samuel E. .Anderson, com- 
mander. .Air Research and Develop- 
ment Command, observed that there 
has been much discussion of the need 
for research in solving the problem of 
getting man into space. He said that 
while research is important, the big 
job lies in development engineering— 
apply ing the available. 

In discussing Explorer, von Braun, 
reported that the temperatures recorded 


on the nose of the s-alellite ran from 
270 to 340K. while intonial tempcni- 
tiircs taken near the low- power trans- 
mitter (.AW I'cb. 10. p. 29) v-aried 
from 100 to I20F. 

.An interesting result noted by- von 
Braun was the fact that the jet control 
vanes located in the exhaust stream of 
the Redstone first stage were eroded 
less by- the extended exposure to the 
higher exhaust velocity- of the new hy- 
dyiit- fuel than they- vv-ere by- the low-et 
pcrfoniiancc alcohol normally used in 
tlie Redstone. .ABM-A expected just 
the opposite and is still at a loss for 

The hydy ne fuel, which vv-as devel- 
oped by- Redstone engine-maker Rocket- 
dyne. is a 60-40 mixture of unsy-mmetri- 
cal dimethy-1 hydrazine and dicthvlene 
trianiiue. It is intended spccificallv as 
a replacement for alcohol. It can he 
used as a rocket fuel in existiug sv-stemv 
designed for alcohol with oiiTv minor 
modificutioiis in v-.ihing and the like 
and offers a 10-13% gain in perform- 
ance. Hydyne has little or no advan 
fage over hydrocarbon fuels as JP-4. 

Translated into operational terms, 
this gain in performance means higher 
thrust or the same thrust over a longer 
firing time. As used in the first stage 
of the Explorer I carrier vehicle, it 
means both; thrust vv-as increased from 
73.000 lb. to S3.000 lb, and humiiig 
time, from 117 st-c. to 150 sec. Part 
of this inca-ased burning time, liowcver, 
vv-as due to the larger propellant tanks 
which -\BM.A engineers were able to 
use since the w-eight of the last three 
stages wav less than that of the Red- 
stone w-jrhead which they- replaced. 

This increase in burning time, meant 
that propellant hud to be pumped over 
a longer time. In turn, this meant that 
mote hvdtogcii peroxide liad to he de- 
composed into steam to drive the turbo- 
pump. Consequently, .ABM.A engineers 
added another hydrogen peroxide tank. 

Pre-launch ptoccdiiic for the Explorer 
is much tike the standard operation for 


Pyrophoric Ramjet 

droriM or iiiissilw, it will burn pyio- 

hincouslv in air. and produce speeds to 
Mach 1.5. It is 2-1 ill. long. 7t in. in 
diameter and weighs IS lb. Tlic fuel, bv 
its nature, eliminates the need for flamc- 
fioldcts, ignition system and large fuel 
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High Temperature Plastic 

New plastic process which enables 

molded parts to with 

fund higlYtcmpera- 

vclopcd by tinghes 

irenift Co, Hughes 

6.0U0F and exhaust 

velocltv of S^^QOO 

fps. Conipaiiy expects it to be used in 

jet vanes, radomes 

id tc-enhy shields 
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n organic polymer 

liieiit Material has 
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pated through iii.siila 

ion coating of de- 
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cooling occurs when 

decomposition and 

snbhmahon draw s. 

"’T'l uT' “ 

the molded material 



iill liquid propdlanf \ t'hiclcs with some 
interesting iind important differences. 
At T-15 minutes, the top cluster of 
solid propellant rockets and wlellitc ate 
set spinning at 450 rpiii. A goseniot 
lets the spinning increase slowlv until 
about 20 sec. before cut-off of tlie first 
stage motor «hen rotation re-jclies its 
maximuin 760 tpm. 

Putpo.se of the governor is to keep 
the ftequenev of the .spinning stages 
from teaching a lesel where it uonld 
resonate with the ftcquencs' of the first 
stage. The spinning, of course, is re- 
quired to stahilize the final stages .md to 
prevent thrust unbalance in esent one 
of the solid rockets tails to fire. 

During countdown, a small package 
of drs' ice is affixed to the \chiclc near 
the top of the first stage to keep the 
instrument section of the carrier 
rocket cool- ,M T-5 seconds, the cooler, 
uhich is attached to long pole, is dis- 
connected along with tfle "nmhiliciil 
cord” of scrs icing lines which had been 
feeding into the missile. 

At T plus 140 sec., two sensors in 
the first stage arc alerted. A\’hcn they 
sense a pressure dro)> in citlicr the 
oxidizer or fuel line thev cut off the 
engine. 

lire vehicle coasts for font seconds 
after cut-off to make sure there is no 
lesidual thrust in the first stage which 
could cause it to collide with the sec- 
ond stage after separation. 

Kxplosisc holts holding the second 
stage to the first stage are detonated 
and six springs gently pusli tlie second 
stage aliead at an incremental speed of 
one foot per second. At tliis point, the 
['.xploter is at an altitude of al)uut 50 

lire vehicle continues to coast up- 
«ard. At 'I' plus 405 see., the final 
tlircc stages reacli their apex. Koiir 
giro-contrnllcd amiprcssed air jets 


align the final stages huriaonlally. The 
attitude control jets work in opposite- 
directed units of t\ro on a proportional 
basis. As one outlet nozzle is closed by 
a certain amount, the opposite one is 
opened by the same ainonnt. Two 
units control pitch, two yaw. To get 
into orbit, lixplorcr I had to be within 
four degrees of horizontal; it was at .81 
deg- 

\Iore (liffieult than obtaining hori- 
zontal alignment was the problem of 
determining .md catching the moment 
of apex. This is the aitical moment 
at whicli the final stages must be fired 
to bring the satellite from a velocity of 
alrout 6,800 mph. to an orbital velocity 
of about 18,000 mph. 

To determine this moment, project 
scientists used three different methods 
to predict apex; one based on data 
from a r.idar tracking: another, on tele- 
metered dab] from an accclerometct 
within tlie vehicle; the tliird. on data 
from ground-based Doppler signals. .A 
nomo|ram was cmploved to get an 
average apex prcdictioii and thi.s was 
fed into a timer on the ground which 
ignited the rockets bv radio signal. 
Actually, the r.idio signal was sent to 
the vehicle sliortly Ixfore it tcachcd 
apex in order to allow for hurning time 
of the rockets. 

'f'olal burning time of tlie Explorer’s 
15 solid rockets w.as 18 sec. and this 
time had to be taken into account in 
catching tlie moment of apex. 

Data is still being received from tlie 
satellite’s low power transmitter witli- 
out any trouble or letup in signal. 
Signals from the high power transmitter 
ceased after 13 davs hut une.xplainedly 
returned twice after that. This mystery 
has now been solved. After 13 days, 
the power level in the tran.vmitter bat- 
teries apparently fell below a certain 
tlircslioltl tcc[uircd for signal generation; 
then, somewhat like a "dead" car bat- 
tery given a few moments respite from 
a st;irtcr button, they recharged them- 
selves, twice reaching a level above the 
critical threshold. 

Dual-Thrust Motors 

Dual-thrust solid propellant rocket 
motors arc emerging as a practical alter- 
native to the usual combinations of 
separate booster and sustainer motors, 
and the dual-thmst approach has been 
successfully applied to at least one 

I'lual-tlmist motor with a duration 
ol nver eight minutes has lx;en success- 
fully tested ill the Temeo XKDT-! tar- 
get drone, and the dual-tlirnst tech- 
nique is being ev-alnatcd for use in 

Comparisiin of this new approach 
with the separate lioustei and sustainer 
technique was made by George E. Miles 
of Astrodvne. Inc., the successor to 
I’billipv Petrokum Rocket l''ucls Divi- 


sion wliitli developed the XKD'l'-l 

Miles pointed out that integrating 
the booster and sustainer phases in a 
dual-thrust motor eliminates the prob- 
lems connected with jettisoning booster 
coinponents. Iliis means increased re- 
liability Isecaiise there is no booster 
sepaiation. and it eliminates the booster 
thrust alignment problem before launch. 

Missile with a dual-thrust nrotor 
could have the advantage of increased 
reUabihtv due to elimination of igni- 
tion sequencing, could have a lovvvr 

E topulsion svstenr gross weight, shorter 
■ngth and lower propulsion system 
cost. Such a pmvetpfimt could improve 
chance for full missile control through 
out flight because there is no booster to 
jettison, and, thus, no change in aero- 
dynamic configuration, 

Xtilcs conceded that the integrated 
diial-thriist motor docs catty the dead 
weight of a spent booster phase while 
the sustainer is firing and that the dual- 
thrust motor demands much closer and 
earlier coordination of missile and pro- 
pulsion system design. He said the 
choice between dual-thrust and separate 
motors often depends more on the 
specific rcquirenicnts of a missile, 
than on comparative overall specific 
impulse. 

Variety of configurations can he used 
with dual-thriist rockets. For thnist 
ratios up to about 10. a single chamber 
unit appears preferable, Miles said- In 
a single chamber unit, thrust level can 
be regulated bv mechanically clianging 
the nozzle throat area or bv changing 
propellant grain geometry nr composi- 

Dual chamber unit has two separate 
chambers which can be arranged citlier 
concentrically or in tandem, according 
to Mile.?. Tliis tvpe of dual-thrust mo- 
tor can use eitlicr single or multiple 
nozzles. 

Practical application of this dual 
thrust approach is the XKDT-1 motor 
described bv J. A. Crask. of .Astiodyne. 
Iliis motor gets its boost from a disk 
of higher burning rate propellent which 
is bonded to the aft end of the sus- 
taiiicr grain, providing a simple, inte- 
grated two stage ptopiilsion system. 

Sustaining phase propellent is a stand- 
ard Ml 5 Jato type, and the boost 
phase is similar. Grain is a cylindrical 
extruded end-hnrning design. 

Atotor is 10 in. dia. aniT 59 in. lung, 
plus a 29 in. bkist tube which carries 
exhaust gas through the drone’s tail 
assemblv. Motor is the center section, 
with nose and tail sectiuns attached. 

In the drone, the boost section of 
the motor burns for 3.8 sec., provides 
sea level thrust of 146 lb. in a 60F fir- 
ing. Sustainer tliriist at sea level is 
46 lb., and llie sustaining section burns 
500 sec. Drone speed is in the transonic 
area and it can operate up to 50,000 ft. 
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PROSE uliich measures Vanguard rocket angle of attack is adjusted by project engineers. .Arrow.iike device is attached to tip of asbestos 
phcniic plastic nose cone. Note actual 3.25 lb. satellite spbetc undergoing checks at left center of picture. 

Space Technology 


Vanguard’s Success Forestalls Its Critics 


By J- S. Blitz, Jr. 

Waihington— Successful launch and 
orbit of Navy's Vanguard satellite bst 
week cased public pressure which fol- 
lowed the piojcct's testing failures dur- 
ing the last three and a half months. 

Disappointment and misunderstand- 
ing. which had taken a firm hold on 
large segaiients of Congress, the press 
and the public, turned to praise and 
broad statements of faith in U. S. tech- 
nology as the sixth Vanguard test vehi- 
cle sent a 3.25 lb. sphere into an orbit 
with a 2.513 mi. apogee. 

'lliough Ihcrc is some feeling that 
the Vanguard is a marginal project that 
is running behind schedule, the record 
indicates that it is one of the U.S.'s 
most successful high-performance 
rocket programs and has been progress- 
ing in near record time. 

The project was initiated approxi- 
mately txvo and one-half years ago. and 
the co)iiplctc specification has been 
firm for little more than one and half 
years. This exceedingly short lead time 
makes the Vanguard one of the most 
advanced and efficient large U. S. rock- 
ets now in flight test. 

A number of improvements in struc- 
tural and propulsion unit efficiency 



CONTROLS of the Navy Vanguard T\'-4 satellite- vehicle arc checked by Martin Co. 
engineers at Cape Canaveral, Fla., launching site. Rocket was equipped with a backup 
ground svsteiii to take control of the guidance located in the second st-age if it failed. 
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GANTRY IS rolled awa; 
Juiictme of third and 


hare been made in the \'ehicle. 

The project is well ahead of the orig- 
inal schedule which called for launch- 
ing one fully instrumented 21.5 lb. 
satellite before the end of the Inter- 
national Geophysical Year next Dec. 
31. This plan was altered last July and 
the smaller 3.25 lb, instrumented 
spheres were to be included in any 
complete test vehicle that would at- 
tempt to reach orbital .speed. In this 
wav, more useful information could be 
gained from the preliminary tests. 

The Vanguard satellite now in sisace 
is the result of one of these tests, which 
Navy officials have described as a near 
optimum performance by every rocket 
component. It was the first flight test 
for the second stage. 

On the strength of this, the schedule 
has been accelerated, and the next test 
vehicle will contain a 21.5 lb. satellite 
instead of the small sphere previously 
programmed Tliis enlarges the pro- 
gram from six to seven attempts to put 
fully instrumented spheres into orbit. 

-Amount of the Vanguard funding 
has been in a contused state ever since 
the AVhite House announcement in the 
summer of 1955 which stated simply 
that the National Science Foundation 
would spend SIO million on the satel- 
lite program. It has sifted through in 
bits and pieces that various Depart- 
ment of Defense funds would be added 
to bring this amount to a reasonable 
figure. Recent testimony before Con- 

E ‘ss indicates tlwt total cost will stay 
low SI 10 million, a modest amount 
bv present de'clopmcnt standards. 

"rtie Vanguard firing record is well 
above average for the carlv stages of a 
development program, and the project 
will be fortunate to maintain it through 
the seven launchings which remain to 
be accomplished. Six test vehicles have 
been fired to date to prove out the 
rocket’s various systems. Four of these 
firings have been successful for a .660 
average, a very respectable figure. The 
furor over the Soviet earth satellite ob- 
scured this record, and the Vanguard 
was transformed from a military step- 
child to a top priority program. 

Technically, the rocket fired last 
week had one major change on the 
prcviouslv announced design. It was 
equipped with a backup ground svstem 
to take control of the guidance located 
in the second stage if it failed. T'his 
would insure that the spin stabilized 
third stage would be launched at the 
proper angle and would orbit if the 
necessary speed was achieved. The 
ground system used radar tracking in- 
formation and a computer to present 
rocket course information to an oper- 
ator who could take control, although 
this was not necessarv last week. 

Tlic satellite itself w-.is made of 
aluminum coated with a thin film of 
silicon monoxide to control the in- 
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tcrnal temperature, 'llic film radiates 
infrared, dumping licat, the quantitv 
depending upon film thickness, Twii 
radio licacon transmitters ate carried 
in the sphere, one operating on bat- 
teries expected to last two weeks and 
the other from six solar cell.s in tlie 
outer surface. These were built for 
Vanguard by the Amiv and will pro- 
vide broadcasting power in sunlight as 
long as they arc undamaged. 

iTic crystal of one radio is in ther- 
mal enntact with the inner structure 
and the other with the outer shell. 
Tlicroforc. the absolute temperature of 
the two structures can be determined 
from the change in signal frequenev. 

Tlic next Vanguard rocket, to he 
launched as soon as possible, will 
contain a 21.5 lb., 20 in. sphere instru- 
mented principally to measure- ultra- 
violet radiation in the wave length des- 
ignated Lyman-alpha. 'I’his tvpc of solar 
emission affects radio communication 
and the weather. Measurements will 
also be made of temperature, pressure 
and collisions with nnerometeorites. 

laitcr Vanguard satellites will meas- 
ure the strength of the earth’s magnetic 
field, solar X-rav, cloud cover of the 
earth, total radiation of the sun, the 
reflected radiation of the earth and the 
density and distribution of cosmic ravs. 

Dr. Hagen in his recent statements 
indicated that Vanguard probahlv will 
not be shelved after the conclusion of 
tiic current program. Tlic complete 
vehicle or its various stages which arc 
among the most efficient units available 
are being considered for more ambitious 
space projdcts- 

Compolilion Planned 
For USAF Miniileinan 

Garden City, N. Y,— Air I-'otcc de- 
sign competition for solid-ijropcikmt 
intercontinental and intermediate 
range ballistic missiles vvliich ultimatclv 
will teplaa- .Atlas, Titan and 'niot. will 
be licld during next six months, ac- 
cording to Maj. Gen. Bernard ,A. 
Schriever. Progtam is believed to Ijc 
the Miiiutcman multi-purpose ballistic 
missile project (AW Xlar. 17. p. 21). 

Commander of US.AI'"s Ballistic Mis- 
sile Division also tevc.ilcd that Minute- 
man will employ an all-inertial guidance 
system, whose contractor also will be 
selected during next six months. 

Gen. Schriever made disclosure dur- 
ing visit here to Anna division of Ameri- 
can Bosch Anna Cotp. for signing of 
Sl-tO million contract covering develop- 
ment of inertial guidance svstem for 
Titan JCJ3M. Contract includes ap- 

E roxiniately S53 million alrc.idv spent 
y Anna to date. 
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Cross Section Threat to Missile Detection 


By James A. Fiisca 

One potentially feasible «av of mak- 
ing tong range detection of missiles 
c\cn mote difEciilt is by reduction of 
the missile's cfFecti\e radar cross section 
obtainable with techniques currently 
being explored in the U.S. and Russia. 

This problem, and the decoy prob- 
lem. apparcntlv har’c been postponed as 
"second generation" in estimates of 
effectiveness offered for ,\rmy’s Nike 
Zeus and Plato, and USAF's Wizard 
anti-missile missile systems. 

Nominal value for the radar cross 
section (apparent size) of an incoming 
ICBM warhead used in calculating 
range and probability of detection for 
these missile defense radars is 0.2 
!C(uarc meters, based on experimental 
work |3erfotmed in 1950-52. Present 
techniques, however, ean reduce the ap- 

e rent size of a warhead hv a factor of 
tween 10 and 1,000. 
nieoretically. the geometric shape 
with the smallest cross section when 
viewed from onlv one direction is an 
infinite cone seen from the nose-on 
angle. Hie onlv backscattcring of en- 
ctgv from such a shape would be from 
the tip of the cone, and the effective 
cross section at radar frequencies would 
be about one millionth of a square 
aiitimetcr. 

For the practical problem of missile 
warheads, minimum cross section is ob- 
tained by approaching as nearly as pos- 
sible the electrical cliaractetistics of 


this theoretical shape bv adding a cone- 
shaped nose to the warhead and vary- 
ing the contours of the faired base 
section to minimize backscattcring and 
diffraction. 

Because the cone shape is not satis- 
factory for re-entry, artificial nose cones 
ate under study that would burn off. 
Inflatable cones silvered to provide good 
conductiv ity also are being studied. 

With a conical nose, diffraction ot 
backscattcring of electrical energy 
around the rear suifiices of the warhead 
become the key problems. ,\ hemi- 
spherical base would diffract energy 
around it.sclf and direct it back in the 
direction of origin. \ flat base wourd 
have sharp edges that would backscatter 
large amounts of energy. 

The optimum shape, therefore, is a 
conical forward section fairing into a 
base section that is curved but not a 
surface of revolution. Tliat is, the rear 
section of the mi.ssilc sirould look like 
a licmisplicrc warped so that energy- 
diffracted around it will not return to 
the point of origin. 

Also under study are tecliniqiics for 
including spikes or sharp edges on the 
rear section capable of launching energv 
diffracted around the base in a teat- 
wards direction, and absorbing material 
to acate phase interference or simple 
to convert the energy to heat. 

Both in the cast of diffraction and 
backscattcring there is a significant de- 
pendence on frequency. 

• Diffraction. The maximum energy 


is returned in the direction of origin 
when the wave length approaches the 
order of the dimensions of the warhead, 
with a fall-off toward zero in both di- 
rections from the maximum. In the 
area of maximum energy return, the 
energy level will oscillate rapidly with 
peaks and valleys as the wavelength 
changes. 

• Backscattcring. Backscattering of en- 
ergy from the cone tip and from any 
edges present varies directly with wave- 
length; the longer the wavelength, the 
larger the energy return. The sinaBtr 
llic cone angle is. the less the energy 
that will be backscattcred. 

Studies of electromagnetic difftac- 
tion and scattering from bodies of dif- 
ferent sha]>es antedate Lord Ravleigh, 
but some of the most important mod- 
ern contributions have been made bv 
a Russian sdentist. Vladimir Aleksan- 
drovich Fok, who was awarded a Stalin 


Correction 

Due to a tvpogrjpliical ciior. Aviation 
Week’s Match 17 issue, page 18, in- 
advcrtentlv reported that cost per suc- 
cessful mission for US.\F’s Minuteman 

pected to be consideiablv higher than 

The sentence should have read tlrat cost 
per successful mission is expected to be 
"considerably lower than anything de- 
veloped or proposed so far.” 
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Soviet Bison Carries Nose Probe 


Nose probe is visible in this view of Soviet four-jet Bison heavy bomber. Bulges on forward 
fuselage may contain eaincras, cmintcr-oidar devices and reconnaissance equipment. 

Space Technology Gains Pose 
New Industry Fiscal Problems 


Peace Prize in I94(i fur work Icadmg 
up to a report entitled '‘Diffraction of 
Radio Waves .\toiind the I'kirtli'v 

.\lthough the- question av to wliether 
Russia is ahead of this country in this 
,iiea of study is argued jsro -and eon bv 
U.S. seientists. manv believe that tliv 
■ignifitana' of Kok's work and its a|i 
plication to missile aoss section redue 
fion is (ust beginning to be nnder.stood 

Many of I'ok's pa|>ers on the sub- 
ject have been Iranslatexi and printed 
in a collection published last Mimiiiet 
by -\ir l urcc Camijridgt Research Ceii- 
Ur. Identification number of the doeu 
ment is Al- CRC-TM-57-102- 

I lieoictic-ai and expeiimenfa! studies 
of flic general seuttering and diffraction 
problems are presently underwav at the 
University of California in Berkelev . 
Ohio State University and the Instituk 
ol Mathematical Sciences of New \’ork 
University. 

Specific problems in reducing missile 
warhead cross sections are Iseing studied 
at Air Force Cambridge Rese-areh Cen- 
ter, Cornell .\croiiautical Laboratoiv. 
Ihe University of Michigan, and Radia- 

simple and direct method of an- 
iilv-/ing problems of thi.s tvpe has been 
tlcvelopcd by Dr, Joseph KcIIct of 
NYU’s Institute of Mathematical Sci- 
ences. 'I he method is said to conform 
mote accurately in some respects to 
experimental evidence than the method 
of analysis used bv I'ok. 

Uuited Aircrafi Names 
Two Vice PresulenU 

United Aircraft Corp. has announced 
two executive changes to become effec- 
tive April 1. Wright Parkins, chief 
executive officer of Pratt & M'liitncy 
Aircraft Division, will become United's 
vice president for engineering. Leonard 
C. Nlallet, now general manager of 
Pratt &• M hitiicy ’s Connecticut opera- 
tions, will become a vice president of 
the coqjoration and act as general man- 
ager of all of Pratt & Whitney 's opera- 

Thc changes will take effect upon 
the retirement of Leonard S. Hobbs as 
United vice chairman after 30 ve-ars 
with the corporation. 


Stapp Reassigned 

Dallas-Col. Join. P. Shi|.p of rocket 
sled fame luu aiders to report to Weight 
.\ir Development Center where he will 
liead the USAF Aero Medical Labora- 
tory. Maj. David G. Simons will bike 
over Stapp's fob as Cbief, Aeromedical 
Field Labontorv. Air Force Missile De- 
velopment Center, Holloman AFB. 


Washington— Although Defense De- 
partment will place SIO billion in ma- 
jor procurement orders in the si-x-month 
period ending next June 30. .-Xirciaft 
Industries .Assn. President Orval Cook 
warned last week that the swift pace 
of technologv has "erevitexi financial 
problems of a magnitude heretofore 
uukiioun ill tire aircraft industry." 

Mis.vilc and aircraft orders for the 
six moiitlis will total S6.9 billion, com- 
pared to S-1.7-1 billion in the first half 
of Fiscal 195S. 

Aircraft orders for the Januarv-June 
period will tot.il S4.(i82 billion, or 
57.2% of the Fisc.il 195S obligations 
for aircraft. Missile orders will total 
S2.227 billion for the six months. 'I'his 

is 6-1.4« of total missile obligation 
for the fiscal year. 

These cost estimates were reported 
lo President Kisciihowcr in a letter 
from Defense Secretarv Neil IL Mc- 
Elrov. Obligations for major pici- 
cuiehient items totaled 51.2 Inlliun in 
January, MclClroy said, but they will 
rise to an average of 51.7 billion lo 
51.8 billion for the last five mouths of 
Fisc.ll 195S. 

Militarv cunstructioii obligations, un- 
usually low ill the first half of I'iscil 
I95S. rose to SS7 million in Januarv. 
The remaining 51.7 billion in the pro- 
gram will be spread over the hebiuary- 
June ])criod, McFlrov said. 

.Administration is attem|>ting to use 
this increase in defense contraeting to 
bolster the nation's economy by favor- 
ing suqshis labor areas and small biisi- 


.Asst. Defense Secretarv for Siipph 
and Logistics Perkins ilcGuirc lias 
asked the services to instruct contract- 
ing officers and all prime contractors 
holding omlracts for more than 51 mil- 
lion to give preference tn surplus arciis 
and companies employing fewer than 
500 persons, vvlicrcvci companies arc 
qualified and bids arc no higher Chan 
bids from finns in non-surplus areas. 

McKlroy also asked Congress to ex- 
tend the Renegotiation .Act for two 
years. He predicted expenditures sub- 
ject to renegotiation for Fiscal 195' 
at S18 billion and estimated thev 
would run 519 billion each for Fiscal 
I95S and 1939. 

Major improvements in pricing poli- 
cies and contracting techniques have 
iscen achieved, McFlrny said, hut 
changing teclinology and increasing 
foniplc.xity of weapons have made it 
harder than ever to fiirccist the pos- 
sibility of excess profits. Renegotiation 
Board now is running two to three 
calendar years Ixihind in its determina- 
tion of profits- 

-Meaiiwhile. renegotiation dclavs cami' 
m for shat)) criticism from AlA Presi- 
dent Cook, along with the industrv's 
low earning rate, decreased progress 
payments, increased responsibilities for 
linaneing research, development, test 
and production facilities and increased 
difficulty in acquiring capita! to finance 
all this. 

Cook criticized the lack of decision 
in government, and said "the temper 
of the .American peci|)le is such todav 
that we can ex|)cct to receive adequate 
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funds wlitneuir decisions .ite made 
tliat fliey ate needed." 

Industry’s problems, he said, are 
financial. Cook cited the case of 1 5 
major airframe, missile and engine 
m.inufacturcrs. who he .said: 

• Increased net inststnient in facilities 
from 5140 million to S429 million from 
December, 1950, to December, 1956- 
an additional investment of 5289 mil- 
lion after rescrs’CS and depreciation. 
These facilities arc jirimatily suited for 
dcvclopincnt and production of mili- 
tary weapons, Cook said, 'llic money 
is ‘'risked"— and if the tyix.- of we-apons 
that will ultimately he rcrjiiired in 
1960-65 changes significantly, (it) could 
well Aen be described as "gambled," 

"Even cedsting backlogs can be 
wiped out scry suddenly if any new 
scientific developments are made that 
make obsolete a particular product 
under manufacture.” 

• Increased their mvcstincnt in ac- 
counts receisable and inventories from 
5701 million to $2,562 billion in the 

progressivclv reduced progress pay- 
ments for work alrcadv pcrfoniicd on 
fixed-price and cost-plus-fixcd-fce con- 

Rcduccd progress pavnients have 
forced the industrv to finance a larger 
share of work for govenimcnt than for 

Borrowing Marks 

New York-Douglas -\ircraft Co.'s 
plan to sell up to 560 million in non- 
convertible sinking hind debentures is 
regarded by financial observers here as 
the last borrowing step Douglas vvill 
need to finance the development ex- 
jjcnscs of its DC-8 jet tr.ms])ort. 

Douglas’ problem is complicated by 
reductions bv the government in 
progress payments. Prev ioiislv a 51 50 
million line of bank credit liad been 
established bv the companv, and earlv 
last year it sold 527 million in coii- 
vcrtible debentures. 

With the proposed new issue. Doug- 
las would thus have working capital 
available for DC-8 expenses plus what- 
ewer extra inventory turden is thrown 
on the comi>any by the government 
payment reductions. 

i-'inancial reports of other aviation 
companies reflected this same problem 
last week. Thompson Products, Inc., 
spoke of quick retrenchments it wus 
forced to make in the wake of Defense 
Dr^rtment cutbacks. 

Severity of these cased abruptlv 
after the Russians launched the first 
Sputnik, the Thompson report said. 
Incoming orders since the first of I95S 
have been higher than the last months 
Ilf 1957, but this may not indicate re- 
sults for the vear. lliompson said. 


csmimetdal customers. Cook said. 

nitcc principal ways to acquire 
capital and their relation to industry's 
problems, Cook said, arc: 

• Retained earnings. "This industry 
has for a nnmlser of years reinvested 
a greater percentage of our earnings 
than any other manufjcturing indus- 
try." Capital that can he accumulated 
this way is limited by total earnings 
and by stockholder dividends, "partic- 
ularly if one ever hopes to convpcte in 
the money markets again for new 
equity capit;il." 

• Borrowings, 'Trom Dec. 51, 1950, 
through Dec. 51. 1957. 1 5 of our major 
airframe, missile and engine manufac- 
turers increased their borrowings from 
525 million to 5565 million, or 25- 
fold,” Cook said, "We certainly are 
approaching the limit of out borrowing 

• ^Ic of equity securities. Cook quoted 
a recent report of the .\viation Secutn 
tics Committee of the tnvestmeiit 
Bankers ,^ssn. of .\mcrica, which said 
that "free competition in the invest- 
ment market has reduced aircraft 
manufacturers to a low priority for new 
capihil investment. . . . Due to the 
above shifts in Defense Dc|)artmcnt 
policy as much as to historic industry 
problems, the investment community 
has judged aircr.ift manufacturers' sta- 
bilitv inadequate for the risks involved." 

Industry Reports 

General tenor of the 1957 reports, 
while wary of pitfalls in the future, gave 
no cause for pessimism. The most fre- 
quent phrase in them vv-js "record 
sales." Here arc the latest company 
reports: 

• Martin Co. Bank borrowings of 525 
million in short term notes, its full 
line of bank credit, were required bv 
Martin last year because of the defense 
cutbacks. Xiartin is negotiating further 
with banks for additional credit to 
meet its needs this veat. Tiie credit 
has been assured and borrowings arc 
expected to peak out in mid-1958 and 
be snbstantiallv reduced bv year end. 

Martin’s net s;ile5 were 5425.925.000, 


J57 Overhaul 

fiast Hartford. Conn.— USAF has ex- 
tended the time between overhauls for 
the Pratt & Whitnev J57 engine from 
800 to 1.000 hours. The J57 went into 
service on B-52 bombers in 1951 with 
overhaul time of 50 hours. Last Decem- 
ber. 99th Bombardment Wing of Hie 
Strategic .Air Command reported tlut 
J57s in its 45 B-52s at Westover AFB 
had completed 100.000 engine flight 
hours without an engine being sent off 
the base for repair or ovcriiaul. 


Norden-Ketay Bid 

Taist Hartford. Conn.-Unilcd Aircraft 
Coqi. has oflered to bnv the assets and 
business of Nordcn-Kctav Corp-. and 

'I'he offer is 'subject to approval Tf Unl- 
Ketay stockholders, ’’united would ex- 


:i record except for World Wat II 
earnings. Net income dropped from 
510,800.000 in 1956 to 59,880.000. a 
result of the Defense Department con- 
tract pav-meiit ch.ingcs. 

• Chance Vought .Aircraft Inc., dcu- 
hlcd its sales over 1956, rcachiirg 
record total for the companv of 
5257.292.770. Net income was' 56.- 
1 52,585, or 55.65 pet common share, 
compared with 54.155.181, or 55.81 
|>cr common share. Company declared 
its optimism about 1958, pointiivg out 
its backlog of 5670 million in airoaft 
and missile orders meant sirbslantiai 
production into 1960. 

• Chrysler Corp. Defense order b-ack- 
log held bv Chrvsler Corp. increased 
last year fc'cmi 5100 million to 5500 
million. 'Ilvis includes medium tanks, 
fire control cqui]jmcnt and trucks in 
addition to its contracts for Anny 
Jupiter and Redstone missiles and a 
utility VTOL vehicle. Chrysler sales 
reached a new high of 55.564 billion, 
with defense sales contributing 5.55f 
or 5125 million. 

• llvompson Products. \5'itb 72% of 
its operations devoted to defense prod- 
ucts. Thompson Products repotted 
1957 sales of 5368.578,428. Net in- 
come of 51 1,942,034, or 54.20 a share, 
was reduced bv defense cutbacks from 
515.012,605 of 54.60 a share, in 1956. 

• Kaman Aircraft. Record sales of 
515,385,700. compared with 512.580.- 
865 the year before, were reported bv 
Raman .Aircraft Corp. 

UAW Signs Contract 
With Chance Vought 

Dallas— first contract settlement in 
the current round of labor negotiations 
with major aircraft companies came la.st 
week when Chance Vought Aircraft, 
Inc., signed a contract with its United 
Auto Workers Union local. 

Economic settlement makes up a 
package of about 14 cents an hour, in- 
cluding wage increases and fringe bene- 
fits. Tnis falls considerably .short of the 
package estimated at more than 30 cents 
an hour originally demanded by the 
UAW' local. W'age increases rarvge from 
eight to 1! cents an hour. 

Union accepted a two year contract 
with a clause that allows reopening of 
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lilt contract on wages and vacation pro- 
visions at the end of the first year. 

While the union didn't get the cost 
of living escalator clause it wanted. 
Chance Vought did agree to improve 
the automatic progression portion of its 
wage plan, providing raises to about 
5,000 employes in addition to the gen- 
eral wage increases. 

Companv accepted the |)rincipal of 
compulsorv arbitration in .selected areas, 
hut held firm against blanket compul- 
sorv arbitration. Union itself was ex- 
tended the right to make a grievance, 
and grievance procedures were liber- 
alized. 

Provisions were included in tlie new 
contract to case impact during lav-ofi 
periods, and the company agreed to 
extend union representation to em- 
ployes transferred to ofJ-sitc irascs and 
will continue the union dues check-off 
for such employes. 

Maj. Simons to Receive 
Two FAI Awards 

Los Angeles— Air force Maj. David 
G. Simons vvill be awarded the Cold 
Medal of the Federation Aeronaiitiquc 
Internationale at f.AI’s 51st General 
Conference here on April 14 for his 


free balloon flight to 101,516 ft. 

Maj. Simons also will receive l''l.A’s 
de Lau \';mix .Medal, which is awarded 
to persons who have broken world abso- 
lute records, for his balloon flight last 
Aug, 19-20- 

llie annual Gold Medal award is 
presented "to those persons who have 
contributed greatly to the development 
of aeronautics by their actions, work, 
aeliievciiients, initiative or devotion to 
the cause of aviation.” 

■flic dc Dm Vauix Medal also will be 
given to USAf Maj. Adrian E, Drew 
who established the world .speed record 
of 1,207.6 mph, last December in a 
McDonnell f-101. 

Paid Tissandior Diplomas will Ix' ptc- 
seiifed to three U. S. recipients at the 
conference for "their work, initiative 
and devotion ’ in serving the cause of 



• Robert B, Hotz, editor of Avi.viuix 
Wi.i.K, "for extensive aviation writings 
leading towards enlightenment of the 
American public on the progress and 
development of U. S. aviation." 

• Joe Craine, president of the Para- 
chute Club of America, "for the effort 
expended in connection with the prog- 
ress and development of the sport of 
parachuting in the U. S. " 


• Dr. Leslie A. Bvran, director of the 
Institute of Aviation, University of Illi 
nois, "for the effort expended in con- 
nection with the progress and develop- 
ment of aviation education in the U-S." 

• .Albert L. Lewis, editor of the .Ameri- 
can Modeler, "for the effort expended 
in connection w ith the progress and de- 
velopment of acromodclling activitiis 
in the U.S." 


News Digest 


Lt. Gen. ITouald 1.. Putt. Air force 
depiitv chief of staff for developnicni. 
vvill retire this sumnier shortly after 
completion of 30 years of service on 
May 30. He vvill be succeeded bv Maj. 
Gci'v. Roscoe C. Wilson, now USAT 
member of Defense Department’s 
W’eapnns System Evaluation Group. 
Gen. Putt is expected to take a post m 
private industry. In another move, Lt. 
Gen. W'illiam H, Tunnet. deputy chief 
of shiff for operations, will sivccecd re- 
tiring Lt. Gen. Joseph Smith as com- 
mander of the Military Air Transport 
Servia-. Lt. Gen. Dean C. Strother, 
ecmimander of the Air University at 
Montgomery, Ala., will succeed Gen. 
Timnet at the Pentagon. 
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Soviet Stand May Block Aeroflot Growth 


Russia's refusal to reci|>roeal exchanges could bar 
New York route; threatens British bilateral pact. 


By L. L. Doty 

NN’ashington— Russia’s plans to ex- 
pand its international air routes outside 
the Iron Curtain have liit an impasse 
that may bar tlic «-ay to direct ait serv- 
ice between Moscow and New York. 

Russian refusal to cxclian|c ait loutes 
on a reciprocal basis already tlircatens 
to dclav implementation of service l)c- 
tween hloscow and London under the 
terms of a bilateral agreement signed 
witli Britain late last year (AW' Dec. 30, 
p. 33). Service between the two capi- 
tals was scheduled to h«in in June or 
Inly. 

Aeroflot Problems 

Here arc some of the factors block- 
mg Russia’s expansion program for Aero- 
flot. Soviet-owned airline; 

• Russians have historically avoided 
any talk in bilateral negotiations of 
fifth freedom rights, the right of one 
cinintrv to cam- traffic from a second 
country to a third. U. S. will insist upon 
the inclusion of fifth freedom in any 
bilateral agreement signed with Russia. 

• Negotiations between Russia and 
Scandiiuivian countries covering tiansit 
privileges or the right of .fieroflot to flv 
iicyond CoMnhagem to London were 
recessed earlier this month, llie Scan- 
dinavian countries arc backed bv the 
U. S. in their stand that such rights 
will be granted only in exchange for 
similar nglits to Scandinavian .fiirlincs 
System (SAS) to fly beyond Moscow. 

• Soviet Union is not a member of 
either tlic International Civil Aviation 
Organiiation or tlic International Air 
i ransport Assn. U. S. will stand firm 
on such lATA standards as rate-fixing 
and ICAO standards, including air- 
worthiness and tlic use of the F.nglisli 
language in air-traflic-conttol functions. 
British have conceded to the use of the 
Ruviian language at the Moscow air- 
port, English at the London airport. 

• Noise level of the Tu-lO-l jet trans- 
port. scheduled for service bv .fictoflol 
on the London-Moscow route, fails to 
meet British requirements. A high noise 
level will certainlv ban anv turbine 
equipment from S'evv York Interna- 
tional Aiqiort. 

W'hcn the bilateral agreement be- 
tween Britain and the Soviet Union for 
the London-Moscow service was signed 
late last year, no obstacles appeared to 
stand in the way of inaugurating service 


between the two countries for the first 
time. Tlic Soviets made a nimiber of 
major concessions in order to reach a 
final agreement. 

Russia, liowevcr, tan into an unfore- 
seen hitch in its plans when it opened 
talks witli the Scandinavian countries on 
transit and landing rights in Copen- 
hagen. Altlioimli .Aeroflot now holds 
'■tcrniiiial" traffic rights in Copenhagen 
under the tcniis of a bilateral agreement 
signed March 3], 1956 for direct service 
ix-tween Co])cnhagcn and Moscow, it 
does not have rights to fly ’’bevond" 
the IDiinish capital. 

It is the first time that the Soviet 
Ihiinn has been faced nith the ptoh- 
Itm of bargaining for routes within 
Soviet territory other than the direct 
Moscow mute. With one exception— 
the rccentlv signed agreement between 
India and ftussia— Sov iet bilateral agree- 
ments always have been on a straiglit 
tcrminal-to-tcrminal basis. Tlie Soviets 
have never touched on fiftli ftcakmi 
rights. 

Soviet Concessions 

In the case of the bilateral agreement 
with India, Moscow was forced to make 
a number of concessions to tlic .Afehan- 
i'taii government in order to obtain 
"beyond" riglits tliroiiglv Kalnil. In the 
agreement, .Aeroflot gained riglits to flv 
through tlic Afglian capital to New 
Delhi in exchange for rights to the 
•Afghan airline to flv licv ond tlic citv of 
Moscow. 

■Ihe agreement docs require that only 
native pilots serve as crew niemhers and 
since .Afghanistan does not liave trained 
airline pilots, suitable aircraft or even 
an airline, the Russian offer of Moscow 
tiansit right.s was hardlv over-generous 

A demand by the Indian gmcrninent 
for a route beyond Moscow in exchange 
for an .Aeroflot route bevond New Delhi 
was flatly rejected bv the Russians 
despite a desire to spread its route pat- 
tern to Burma and Indonesia- Un- 
doubtedly. the Russians realized India 
could make good its intent to fly a com- 
mercial route through Moscow to West- 

Riissian attempts to bargain with 
Japan for a route into Tokyo arc not 
likely to show nuicli progress unless the 
Japanese arc given an opportunitv to 
operate into aIoscovv. (3nc offer bv 
Communist Partv Secretary Nikita 
KImishchev for an exchange of routes 


between Tokyo and Khabarovsk was 
promptly turned down by the Japanese. 

|a)xin wants a direct route to Moscow 
as an important link to W'estern Europe 
and probably will hold out for such a 
mute before it gives any thing to Russia. 
'Beyond' Moscow Request 

SAS seeks "beyond" Moscow rights 
as a first step toward another polar route 
to the hat East. One estimate places tlie 
mileage savings gained bv using tlic 
tr.in.v-Sibcriiin route between London 
and Tokyo at 3,500 mi. as compared to 
the distance airlines arc forced to flv on 
the ancient ttade route via India because 
of Iron Curtain restrictions. 

How far flic Sov iet Union will go in 
making bilaler.d concessions in orefcr to 
fulfill its long range program is still a 
matter of conjecture. During the Stalin 
regime, no commcrcia] fliglits oi«ratcd 
by either Cnminunist nt western nations 
were allowed within Russia proper. 

In early 1955, agreements were made 
with a number of satellite countries as 
a first step in the dcveinpmeiit of Sov iet 
coniincrcial airpower. I’'irst agreement 
with a nation outside the Cnminunist 
sphere of influence was with Sweden. 

It now appears evident that Russia 
has no intention of being left behind in 
air transportation progress and, backed 
by an impressive fleet of modern tur- 
hinc-povveted transports, is making a 
serious bid for a prestige ranking in coni 

1958 Obfectives 

Completion of bilateral agrccmeiilv 
with India and the United Kiiigdoiii 
now leaves only Paris and .Amsterdam 
as major 1958 objectives in .Aeroflot's 
expansion. .Air l'‘r.incc is coopeniting 
with .Aeroflot on an interline agaement 
providing for direct connections be- 
tvveea the two carriers at Prague on 
the Paris-Moscow route. However, ne- 
gotiations between Trance and Russia 
covering bilateral agreements have failed 
on at least two occasions. 

’Ihe Sov iets w ill begin talb with the 
U. S. on a bilateral agreement this fall. 
I’irst inkling tliat Russia w-.is interested 
in opening iiegoliaticms arose as |jart 
of a cultural exchange agrecnient de- 
signed to improve mutual understand- 
ings Teh. 3, p, -f?). The Soviet 
Union and tlic U. S. agreed "in prin- 
ciple on the cstablishinent of reciptoral 
direct air flights between the U. S. and 
the Soviet Union.’’ 

Most observers feel that Russia has 
timed the talks to coincide with the 
availability of the long-range Tu-ll4 
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turboprop transports (.AW T'eb. 17. p. 
38). In addition, it is believed that 
the Soviets want to undergo a ttial- 
nm experience of about six month.s 
with the British agreement as a basis 
for bargaining with the U. S. 

'['he British agreement with the So- 
viet Union does not differ materially 
from that signed with Sweden. The 
pattern is substaiiliallv the same. 

It is Soviet practice to negotiate di- 
rectly with the government involved 
on principles of the agreement. All 
matters pertaining to technical require- 
ments and commercial problems art- 
then negotiated between the two air- 
lines designated for the route or routes. 

Aeroflot, however, is a part of the 
government. T’ull title of the airline is 
the Civil Ait Tlcct of the Council of 
Ministers of the USSR. Head of the 
organization’s central board is Chief 
Air Marshal Pave! Zhigarev. 

Negotiations for tlie U. S. will be 


conducted by tlic State Department 
witiumi Pan .American World .Airvvavs, 
the only U. S. carrier certificated to 
operate into Moscow, taking an active 
part. 

Firm Stand 

In recent months, the State Depart- 
ment has taken a firm stand on U- S. 
rights in negotiations with other coun- 
tries. 'The stand has partiallv offset 
earlier industry charges that State has 
been overly generous in granting tralfie 
rights to foreign carriers. In addition, 
the State Department has indicated 
that it will make no major deviations 
from standard practices in dealing with 
the Russians and will work closelv with 
the U. S, oirricts Ix-fore teaching anv 
final decisions. 

Industry offici-als jirobahly will show- 
more concern over airworthiness and 
nav-i|aticm standards th.m on .my point 
in dealing with the Russians, ijtcst 


IC.AO code spells out a broad hut oh- 
jectii-e set of standards for airw-orthi- 
ness of aircraft and then pennits 
member iiatimi.v to establish detailed 
standards within the code as a basis 
for certification of aircraft. 

As a result, each member nation is 
in a position to familiarize itself with 
the airvvortliiness requitements of air- 
craft operated by other member na- 
tions. Some U. S. airline officials ft-at 
that there vv-ill he no method of meas- 
uring the safety factor of Soviet airctiifl 
so long as the country remains outside 
of IC.AO mcinhcrship even though 
there are no inspection systems vvitliiii 
ICAO to police airworthiness. 

The British agreement docs state 
that .standards, procedures and codc.v 
established or rccomineiided by ICAO 
shall be adopted. It also requites that 
aircraft shall he equipped to use II.S 
and one or more navigational aids with 
appropriate radio frequencies for com 
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iininicitions and approach procedures. 

Moscow airport is equipped with 
GCA and ILS facilities, altliougli the 
latter arc operated on a frequcncs’ in- 
compatible with ICAO standard equip- 
ment. Russians arc reported to have 
agreed to a change in the ILS frequencs'. 
The\’ also plan to construct an alternate 
airport at Velikiye Luki midway be- 
tween Riga and Moscow in compliance 
with a British request. 

Provision that Russian will be spoken 
ill Russian territors' for airways com- 
munication and English in Uriited King- 

observers. Since English lias been ac- 
cepted as the universal language by 
ICAO for air traffic control and nas iga- 
tion purposes, the U. S- will strongly 
resist any attempt to deviate from the 
standard. 

Pact Oifterences 

'llie bilateral agreement with Sweden 
calls for cither English or Swedish to be 
spoken on Swedish airwavs traffic con- 
trol and either Russian or English in the 
Soviet zones. Here ate a few of the 
other differences between the British 
and Swedish agreements: 

• British agreement calls for the ev- 
fhange of traffic statistics. The Swedish 
agreement does not. 

• British agreement requites that fre- 
quency and scheduling of services and 
tspes of aircraft operated are agreed 
upon by the airlines on the Isisis of the 
"principle of fair and equal opportun- 
ity".” 1hc Swedish agreement omits 
such a provision. .Aeroflot will operate 
thc Tu-10-1. BEA the Vickers Viscount. 

• British agreement specifics that noise 
.suppressing devices be used to meet an 
i’.cceptable noise level. No mention of 
noise is made in the Swedish agreement. 

• British agreement can be tctnriiiatcd 
six months after notice of IcrHiin.ition 
by either party. Tlic Swedish agtetmenl 
carries a 12 months tcrmin.ition cliUisc. 

Riissia'.s introduction of the Tu-104 
to the U. S. follows a similar pattern set 
in England prior to the signing of the 
bilateral agreement. Khrushchev and 
Premier Nikolai Bulganin were flown to 
r.iigland in the Tu-lO^ and later the 
Bofshoi billet was brought into England 
on the jet. The Tu-104 was used to 
transport the Russian United Nations’ 
delegation to the U. S. last fall, and last 
month it flew Ambassador Mikhail 
Menshikov to Baltimore Friendship .Air- 
port. Now the RuMians arc making a 
serious bid to fly the Bolshoi ballet here 
in the Tu-104. 

Russia has admitted that the cost of 
operation of the Tu-104 is high and that 
it is not entirely suitable for long-range 
service. However, it has repeatedly 
stressed that it is the first turbojet trans- 
])Ort to operate over a scheduled route 
with success. 

Aeroflot, however, plans to make a big 


impact vvitli its turboprops as prop- 
aganda vehicles. Chief Ait Marshall 
/higarev has said that two of the three 
new turboprop transports will be in 
service this vear. He said that Aeroflot 
will offer rc^lar scnice with both the 
T? and 100-passenger versions of the 
llvushin 11-18 Moskva and later this fall 
with the Tu-114 Rossiya turboprop 
trausport.s. 

Very little has been said in the Soviet 
press about the oncc-highiy praised 
Antonov An-10 Ukraina turboprop, an 
indication that the Russians may be 
running into difficulty with this model, 
/higarev said late last year that the 
.\n-IO would be ready for service "soon” 
but tile Ukr.iina’s rivals have been get- 
ting far more and better publicify. 

"I'he Ukraina has been flying for well 
over a year and has required an unusu- 


Washington— Civil Aeronautics Ad- 
ministration has called upon both in- 
dustry- and government for mote “posi- 
tive data” to facilitiite airport planning 
for jet transport operations. 

In its third progress report on jet age 
planning, the CAA htoiight out new 
data covering future jet operations for 
airport operators but warned that most 
information is estimated .<11101' maiutfac- 
turers’ and CAA tests have not been 
completed. It added that the effect of 
noise suppressors and otlver devices mav 
require further changes in operating 

Change in Requirements 

C.■\.^ noted these changes in airport 
lequircnieiits for jets since the agenev’s 
last progress report was issued in Jiilv. 
1957: 

• Temperatures of bituminous concrete 
at which erosion from blast might be 
expected vary from 300F to 400F. Tat 
conaetc and' asphaltic concrete fall into 
a lower range while tar-rubl)cr conoete 
erosion temperature was in excess of 
400F. 

• Runway pavements 150 ft. wide and 
taxi strips "75 ft. wide will be .lelcquatc 
for proposed jet transports. Shoulder 
areas should be treated for a lateral dis- 
tance of 25 ft. to prevent ingestion of 
foreign objects into turbines. 

• Higli capacity suction type pavement 
sweepers arc recommended to teep nin- 
vvays and taxi strips clear of debris and 

• Fixed scniccs on airport aprons to 
replace services now provided to airaaft 
by mobile equipment are recommended 
as a means of expediting ground han- 
dling of aircraft. C\.\ suggested such 
fixed service items as; cither pits ot hv- 


aily long test period b\ Russian sbmd- 
atds before being readied for scheduled 
service. "Ibe twin-engine .\n-4, pre- 
decessor of the Ukraina, was a disj|i- 
pointnient and the Antonov design 
team can ill-afford another blow to its 
reputation. The 11-18 has made more 
than 50 test flights and logged over 100 
hunts in the air. 

Russia has recently shown an increas 
iiig interest in 1C.4(). Although the 
country has made no bid for member- 
ship in either ICAO or l.^TA. Riissi.iir 
tccimicians arc beginning to appear at 
meetings as observers with greater fre- 
quency. 

Czechoslovakia, which has stopped 
making contributions to IC.\0 on 
gfOuiuTs that members were sabotaging 
ils international traffic, has resumed pay- 
ments and is paying up on arreats- 


drants for fueling facilities, clectricul 
ground power installations, telephone 
serv ice at each gate position, compre.vscd 
air for starting, aircraft air conditioning 
units and aircraft sen-age disposal facili- 


Reseoreh Plan 

In its progress report, the CAA also 
calk'd for a long-range research pro- 
gram designed to lower the noise lev-el 
of jet aircraft. It said the National .Ad- 
visory Committee for .Aeronautics is 
being asked to increase the scope of 
its present research program covxrring 
jet noise generation and reduction, 

ill this connection, the C.A.A called 
for incTC-dsc in studies of jet engine in- 
take noise, 'the agency s:hd that snch 
a program has necessarily been given 
a lower priority than that for cxliaust 
noise suppression and added: 

"It would seem, however, that the 
higher frequency and directive char- 
acter of intake noise plus the lower 
flow rates and temperature at the in- 
take should permit -in easier solution 
to reduefiou of intake noise.” 

C.AA said ehar.ictcristics of turbine 
aircraft will not acate radically new 
problems for the meteorologist but 
vv-.imed that "the safe and efficient op- 
eration of tlic numbet of aircraft in- 
volved will call for improved meteoro- 
logical service for all phase of aircraft 
operations.” 

'I"he agency reported that jet aircraft 
will require an additional emphasis on 
terminal forecasting and that cverv 
effort must be made to improve its ac- 
curacy. It said that this requirement 
is likely to result in an increase in fore- 
casting staffs so that more individual 
attention can be given to each terminal. 


CAA Asks for ‘Positive Data’ 
To Speed Jet Airport Planning 
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Florida Traffic Recovering From Slump 


By Glenn Garrison 

New York— Airlines serving normallv 
lush Florida routes arc hoping to re- 
coup at least some of the business lost 
during a disappointing beginning of 
their peak winter season. 

Unusually cold weather in the resort 
aiea hit Florida hard, but bookings have 
picked up during the past few weeks 
and airline traffic now is tunning .ihcad 
of last year's. The economic recession is 
another factor, but is not generally con- 
sidered a major one in the Florida pic- 

Rcsults of the first three months of 
the season— December, Januatv and 
February— have been spottv. with F'eb- 
I nary traffic the low point. Christmas 
liolidav business w.is good. Airlines hope 
the p<ak season will run later this year 
instead of tapering off around the mid- 
dle of April. But nobodv expects to 
gain back all the anticipated business 
which failed to materialize. 

Eastern .Air Lines’ preliminary figures 
for the three mouths show a drop of 
6.49f ill traffic to Florida from the same 
1956-57 (letiod. Fastern e.irricd 445.- 
810 passengers into Florida during the 
later period, down from 475,708 pas- 
sengers. 

The carrier’s Florida business was up 
9,7% in December over the previous 
year. January traffic was off 2.7% and in 
I'cbruarv traffic dropped 19,7% from 
February". 1957. 

Eastern’s advance bookings to Florida 
this season were ahead of last year’s 
until the cancellations started coniing 
in. The airline attributes part of the 
tiouble to publicity given the cold 
spells, which it says helped change the 
minds of a number of people. Eastern 
is offering about the same number of 
seats as last vear into Miami, some 
(1.200 in its DC-7Bs, DC-6Bs, Soper 
Constellations. Super C Constelkitions 
and leased equipment. 

Eastern’s only major scheduling 
changes from original plans for the 
season were to take two 95-passenger 
DC-7B coaches off daily roundtrip 
schedules from O’Hare Field. Chicago, 
to Miami and run the service F'riday. 
Saturday and Sundav southbound and 
Saturday, Sunday and Monday north- 
bound; and to aild two DC-7fi lound- 
tiip coach schedules at New York. 
I’liese adjustments took place March I . 

Oirriet is experiencing good March 
business and expects a good April, but 
these are normally good months and 
can hardly be expected to make up 
entirely for the earlier losses. 

National Airlines paints the most 
cheerful picture of seasonal business so 
fat, but admits traffic has been vmdet 


cxjiectJtioiis. National has increased 
its capacitv from New A'ork to Florida 
about 20'% this year to a total of 
about 1.200 scjits daily out of New 
A'ork. .Airline reports the best Dcccm- 
hcr results yet. Januatv somewhat bet- 
ter tliaii last year. I"'ebruarv off. Match 
better again. 

I"’ebruarv load factor for the svstem 
was 55.7%, off about 9% from the 
previous I’cbruary figure. Out of New 
York, on the other hand. National savs 
its F'ebruary’ load factor showed a .9% 
improvement. 

For the first 18 davs of Match. Na- 
tional's load factor out of New York to 
Florida was 9% better tliaii last Match, 
the airline reports. 

Delta Ait Lines, vvith high hopes for 
an cxceUcut .se-.ison on its route from 
Chicago to Florida, started out vvith 
expanded schedule plans and was forced 
to change some of them. As of Feb. 
1. Delhi had its peak capacitv. 12 flighls 
fiom Chicago Midway .Airport and toot 
flights from O’Hare. This is the first 
season Delta has gone into O’Hare, 
scheduling nonstop flights to Miami 
from that airport in anticipation of 
expanded business. 

But wcatlier and general business con- 
ditions "piled op" in F'ebtuarv, accord- 
ing to Delta. As of .April I, tJie airline 
plans to run nine flights from Midw-av 
and two from O'llare in its DC-7Bs. 
DC-7s and DC-6s- Peak had originally 
been planned up to .April 26. 

I’taffic now. however, is belter than 
it vv-as at this time last vear on Delta’s 
I'lorida runs. 'Fhe airline is intensifying 
its sales promotion of summet F'loiida 
business, has campaigns now under wav 
in Chicago and Cincinnati. 

Nottlieasi Airlines could hardly Itave 
cncoiintcrcd worse breaks for its first 
full season on the fiercely competitive 
tuns hetween Florida and the nortlieast. 
Stepping into a major k-agne where the 

E lay is not always gentle, the airline 
egan its Florida operation in January, 
1957. and within a few weeks suffered 
the major disaster of a fatal crash on 
Rikers Island, N. Y-. following takeoff 
of a fully-loaded, leased DC-6A (AW 
March 17, p- 29). Some of the airline’s 
people believe this negative advertising 
has been the hardest single obstacle to 
overcome. .A further handicap has been 
the lack of equipment for first class 
service, the expected dclivciics of Bris- 
tol Britannias having been postponed 
and currently problematical. 

Northeast uses its fleet of 10 new 
DC-6Bs, the last of wliich was delivacd 
last Oct. 30, entitely in coach service. 
'Ilvinking is tliat the 76-passengct air- 
plane can serve compctitivciv as coach 
equipment but would be ,il a disadvan- 


tage over later aircraft as a first class 
operator. 

Finally, of course, Northeast had the 
bad luck to tun into the abnormal 
Florida season on its first fuH-.scalc coin- 
mitinent to the market- 

llie airline’s annual tenort cites "the 
coldest winter in Florida history" and a 
business recession beginning in Septem- 
lict as two reasons why F'lorida traffic 
has fallen short of expectations. To 
date. Northeast has carried about 173,- 
000 passengers into and out of Florida. 

Northeast has no teal basis for com- 
paring this season vvith last season, be- 
cause the first months of Florida serv- 
ice in 1957 were more or less a token 
serv ice. Last January the carrier’s Florida 
traffic totaled less than 1.000 passengerv. 
Last F'ebruaty’s total was alxjut 2,000. 

Northeast is now offering about 2.000 
seats a day in botli directions between 
Florida and its northern points- Phila- 
dclpliia business, the airline savs- is 
proving better propottionatclv than 
eitlicr Boston or New 1‘ork. Nortlieast 
now scliedules seven fliglits daily out of 
Boston-one of whicli is nonstop to 
Miami, with the others sening Pliila- 
delphia, New lark or Wasliington-and 
five New Vork-originating fliglits, for a 
total of 12 schedules. 

llic airline is planning to rework its 
entire scheduling pattern to increase 
utilization and frequencies. If is launch- 
ing an intensive promotional campaign 
to step up southbound traffic, winch i,< 
proving much lighter than northhound. 
and to make a strong bid for summer 
business. First stage of the cnnp;iign is 
aimed at travel agents throughout the 
system. 

Long range plans include a sales ef- 
fort to increase business travel on the 
route in the hope of balancing out 
pleasure and business customers. 

Northeast lost about S4 million last 
vear, of wliieli $2 million was in its New 
England operation, formerly compen- 
sated by subsidv". The carrier spent 
about $1.5 million advertising and pro- 
moting its new routes. 

llic airline carried 592,967 passen- 
gers in 1956 and grossed 58,138,375 in 
revenues; last year the totals were 763,- 
617 passengers and $13,164,475 in 

Gloomy summation of this sear's 
F'lorida season is offered bv a leading 
travel agent who handles a large vol- 
ume of business to the area. Final re- 
sult, he predicts, will be about 30% off 
last year's. The first three months of 
the season, according to the agent, were 
40-50% poorer than that period of last 
yxar. If was strictly due to the weather, 
and there was an immediate pickup 
when the vve-athcr improved, he reports. 


AVIATION 


4, 1958 



East Germans Display BB-152 Mockups 


Leipzig— First ofEci.il details of the 
Kast Gcrniim BB-152 [et transport and 
its 014 posvcrplants have been 

•ihown here in the Technical Section 
of the annual Leipzig Trade Fair. 

A tenth-scale model of the four-jet 
airliner, designed by former Gcniiiin 
Prof. Btunolf Baade, «as shown to- 
gether with a full-size mockup or model 
of the engine (AW Mat. 17. p. 50). 

The 72-seat transport prototype is 
scheduled to fly in Nlay and to enter 
scrs ice with the East German Deutsche 
Lufthansa in 1960. Proposed routes 


will be Betlin-Moscow and Beriin-Sofia, 
now being flown bv Russian-designed 
llyusbin l4Ps. 

Gross weight of the transport is 
102,000 lb., and its pavload is given 
as about 12,000 lb. \faxiraum stage 
length is 1,800 mi. 

Model shows a consentional swept- 
sving layout with four engines mounted 
in paired pods- Boundaty-layet fences 
arc positioned on either side of the 
pod. Shape of the rear portion of the 
nacelle includes a bulge for housing the 
main landing gear bogies. Engines ex- 


haust on cither side of this housing. 

Baade's design does not have very 
refined lines, and the quoted cruise 
speed of 500 to 550 mph. seems opti- 
mistic in view of the extremely blunt 
fuselage nose, the moderate wing sweep 
and high thickness-chord ratio. 

Cabin interior is decorated with pale 
blue ceilings and walls, darker blue 
chairs with lextiued fabrics and deep 
liliic tugs. Window cuitains are a light 
brown. Viscount-typo windows appear 
in one slew of the mockup with a hand- 
grip at the top for pulling out the cn- 
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lire unit tor emeigtney escape. 

Seating appeats to be fire-abrt-.ist for 
tourist, u’itii the usual two seats on one 
.side of tile aisle. Flight deck shows 
ixjsition for a radio opcr.itor and possi- 
Ids' a flight engineer, in addition to the 
idiot and copilot. 

Wing span of the BB-152 is fkS ft., 
overall length is 103 ft., and height is 
just under 50 ft. \5'iiig area is 1.470 
sq. ft- 

I'akcoS run is given as 5,200 ft., 
landing speed as 120 mph. Cabin is 
pressurized to 6.400 ff. at cruise alti- 
tudes. 

'I lmist of tlic Tvpc 014 powcrphmt 
IS 6.950 lb. The engine has a 12-stagc 
axial coniprcs.sot. a cannular combus- 
tion chamber with 12 individual buiiicts 
and a two-stage turbine. Observers 
with long memories rcmcmlrercd the 
Cennan wartime /unkets fumo series of 
|ct engines, which included a Type 
014 project of similar description. 

Fuel consumption of the engine, ptc- 
suniablv under cruise conditions, is 
given as 0-85 Ih. Ib.Ar. htass ait flow is 
110-25 Ib./sec. Engine ovcr.ill length 
is 161.42 in., and daiincter is 38.58 in. 

Botli engine and airplane arc pre- 
sented as native products without Rus- 
sian influence, and the pictures tend to 
Ivaek up that claim- There is none of 
the design sophistication of the latest 
Russian developments showing in the 
East German products. 

East Gemiany's aircraft industry 
iVolkseigene Luftfahrtindustrie der 
Deutschen Demokratischeii Rc-pulsiik- 
vvliich translates as the People's Covetn- 
ment .Aircraft Industry of the German 
Democratic Repuhlicl branched out 
just about four years ago, arid started 
to produce llviishin 11-14 hvin-engined 
transports under license- Factor; is the 
Iiidiistriewerk at Dresden, ptcsumablv 
now building the BB-152 prototypes. 


Communication Plans 
Requested by AMB 

Bixird has asked for iudiistry proposals 
hv April >0 for development of a tvvo- 
w'av iuitiimatic ground.-'air/eround com- 
iimnication system (.AG.aCS), or data 
link, to be rcadv for experimental flight 

tests by Inly 1. 1959. 

Specifications for the new data link, 
which will enable traffic controllers and 
|)ilots to exchange routine messages by 
push button to relieve overcrowded 
voice comiminications, were tck-j.scd to 
representatives of 42 avionic cvimpaiiies 
who attended recent ,AMB meeting 
here. Indications are that a sizable 
number of the firms will submit pro- 
(losals. 

Spc-cifieations call for a data link 
system oper.itiiig in tlic very high fre- 
quenev (Vlin fiand now used for civil 
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AIRLINE OBSERVER 

►U.S. airlines arc showing increasing eontern met frequency of flights 
sclicdulcd this Hutniitt on North .Atlantic routes and will ask the State 
ncpartinent to review seat capvicity expected to lx offered. Ihc U.S. 
industry feels tlial much of the traffic originating in New A’oik on such 
carriers as KLM, S.-AS and Saheiiii is fifth freedom traffic and is, therefore, 
restricted by the Bermuda agreement. I'oreign carriers can be expected to 
argue that the tralfie is not fifth freedom even though it is transported 
from the U. S. to a point beyond the homeland of the carrier involved. The 
homeland stop, they will say, is only a stop-over point or a co-teniiinal station 
and nut a pick-u|> jvoint. 

► Aerojct-Gcncrai is expected to begin flight texts shortlv on its infrared 
liroxiinity warning indicator fitted out with new optics- Ground tests make 
com|>aiiy officials optimistic that it can jirocced with fabrication of proto- 
ty[ie model for earlv airline evaluation. 

► Northeast .Airlines is back in the market for turbine powered transports 
lint has not gone bevond the looking st.ige. Northc-ast officials are vvatcning 
Britannia performance closely on British Overseas -Airways Carp, and El -A! 
Israel .Airlines. Vickers is m.iking a strong hid to Northeast in an attempt 
to evoke some inteie'st in the 1 5 Viscounts originalK sUitcd for Capital 
Airlines. Meanwhile, Board Cliainnan Gcorge-E- Gardner and President 
James W. -Austin liave Ixen on the West Ccrast as prospective customers 
for a fleet of .American-made turbojet transports. 

► Latest .Air 'IrnnsiKirt Assn, survey of no-show [lasscngcis indicates that 
iio-sliows account for about 65f of total traffic as compared with between 15 
and 14'^ 18 months ago. -Actual reduction of no-shows since the first phase 
of file thrcc-|>art control plan was adopted in Sept.. 1956 now amounts to 
55.55f, According to the report, airlines are re-selling aliout 225F of the 
cancellations made witliin three hours of flight time. 

► Air Marshall P. I''. Zhigiitev, he-ad of Russia's .Aeroflot airline, savs the 
Sovie'f carrier will Ix'gin to lake delivery on a "large nvimber" of Mil and 
Kamov helicopters this year coincident with the first deliveries of new turbo- 
prop transports. The rotarv wing craft will be used primarily over roadless, 
mountainous areas and other sections of the USSR difficult to reach by 
surface travel or conventional aircraft. 

► Dorviil Air Ttans|iort. one of the largest of Canadian air freight oiKtators. 
has Ixen placed into reccivetshi]> following a petition for bankruptcy filed 
by lin|>erial Oil Ltd, of Toronto. 

►Formal talks hetweeii )apao and the U.S. on a revision of the bilateral 
agreement between tlit two countries will begin in mid-, April. Japanese 
delegation is in AA’ashington now discussing preliminaty subjects pertaining 
to the agreement. 

►Civil Aeronautics Board has approved the new "economy" service on 
Nortli Atlantic tonics to be effective -Ajsril 1. The new rate of 5252 for a 
fligivt between New York and London is S38 less than present tourist fates. 
Board also ap|)toved discontimiancc of the present 15-day round trip cxcur- 

► Trans World Airlines has sold a fleet of six DC-4s to Eiisteiu Aircraft Corp. 
of llackens.iek, N. j. Mario I'crreira. co-owner of Eastern Aircraft, said he 
plans to use the aircraft, which were flown as cargo planes by TW.A, on a 
nevviv organized airline called Aerotour which will operate in Gcnnany. 
Ferreira is president of .Aerotour. 

►Initial runway configuration |)roposed for Chantilly Air[wrt, second air- 
port for AA’ashington, is drawing shat]> protests from airline pilots. They 
charge that (ilaimcd north-south iiarallcl nmways ate not suitable for 
prevalent wind conditions in the area. Pilots want dual runways set at 
northeast-southwest and northwcst-soutlieast angles, a configntation that 
will require the purchase of additional acreage for the airport. Pilots also 
warn tliat land to be purchased under proposed runway airan|cincnt is not 
suffieient for fviture expansion. 
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De Havilland 121 Jetliner Selected by BEA 

British Eiuopcan Airways plans to order 21 dc HaviRand 121 jetliners, with options for 12 more. Airliner, powered by three Rolls-Rovce 
R.B. 141 engines, can haul 70.80 passengers in standard seating conlrgurabon, up to 100 in high density scat plan. Masimnm cruiS' 
ing speed will be mote tlian 600 mph. Plane is designed to operate from 6,000-ft. runways. Engines will develop 12,000 lb. thrust. 


'oice communications. Svstem is to 
use existing VHF communications re- 
cets’crs and transmitters designed to 
•Aeronautical Radio Inc. cliaracteristic 
520A and also is to be able to operate 
with militarv ultra high ftequenev 
( U1 II') reccis'ers and transmitters, 

System proposed by .AMB is to be 
■il'lc to handle up to 500 aircraft (flying 
within line-of-sight range of station) 
and ptoside interchange of information 
at least once every two minutes. 

Through ground data link stations, 
traffic controllers or traffic control com- 
piitcrs will be able to transmit two types 
r>f messages, addressed to a specific air- 
craft: 

♦ One of up to 52 diRerent routine mes- 
sages, such as request for report, pro- 
ceed, voice contact requested, change 
over to new frequency, emergency alert. 

• One of up to 52 different messages 
conveying specific infonnation, such as 
proceed to fix "X." hold at "Y” alti- 
tude. 

Pilot’s airhorne data link also will 
enable him to transmit both tvpes of 
messages, providing a clioice of one of 
up to 52 routine messages or 52 specific 
infonnation messages, the latter giving 
.iirplaiie position, altitude and time over 
the fix. 

AMB is asking tliat system provide, 
if possible, one million different "ad- 


dresses” to permit a specific one to bo 
assigned to each aircraft and used with- 
out cluinge for its lifetime. 

TTic agency says it also would be de- 
sirable if tlic svstem permitted an emer- 
gency message to be simultaneously 
transmitted to all aircraft in the area 
without taking time for a "roll call." 

Airways Modernixation Board speci- 
fication calls for use of techniques tn as- 
sure that a message intended for one 
aircraft cannot be accidentally ttceivtel 
hv another. Specification also calls for 
airborne equipment to automatically 
alert tlie pilot wheneser it fails to te- 
cci\c a ground-station interrogation for 
a period of more than five minutes. 

SHORTLINES 


► Air Algetic has ordered two Sud A\ ia- 
tion twin-jet Catarelle transports with 
dclisety scheduled in early 1960. The 
Algerian carrier operates routes between 
Algiers and France and Switzerland as 
well as within Algeria. The Air .Algcric 
order brings to 25 the number of Cara- 
scllcs sold to dale with options for 
another 55- 

► Air France plans three tours of the 
So\iet Union for 20. 25 and 52 days 


to include stopovers at such points as 
Leningrad, Moscow, Kharkov, Odessa, 
Yalta, Sochi on the Black Sea am! 
Tiflis in the Caucasus, 'i'he tours will 
be flown on Air I'tancc to Prague with 
connections there on Aeroflot’s new 
Tupolev jet aircraft to cities in the 
USSR. 

► Continental Air Lines, recently rec- 
ommended by Civil Aeronautics Board 
for new services on routes between Dal- 
las and the W'est Coast, says it will 
serve these routes with Boeing 707 tur- 
bojets. turboprop Vickers Mark II Vis- 
counts and Douglas DC-7Bs. 

► Swissair carried 992,911 revenue pas- 
sengers on its world network during 
1957, an increase of 28% over the 
1956 figure. I'he airline arried 13, 65^ 
tons of freight and 4.798 tons of mail, 
with a total of 114,898,610 ton-miles 
flown. The average load factor was 
61.5%. 

► Trans-Pacific (Aloha) Airlines reports 
a net profit of $63,757 for 1957 despite 
an operating loss of S79,435. The loss 
was offset by revenues of $110,868 
from tlic sale of one DC-5 and $50,668 
from militarv contracts. The airline's 
passenger volume inacased from 209,- 
109 in 1956 to 222,804 in 1957. 
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L ioKilEKo'sC-lSOB'Tlcreules” Uirbo|iro|i transport will have Hamilton Slandard 
I llydromatie jiropellcrs. This iiislallalioii is amillier example of Ilaiiiiltoii Standard's 
Icadersliip in the ilesigii and prixluelion ofvi[uipniem, propullcrs or deelronic conipunciits 
for more liian 50 moilvrii tyjics of luibine or rocket powered aircraft or missiles. 
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SPACE TECHNOLOGY 


Navy Details Needs for Space Mission 


By Cecil Brownlow 

Washington— Nav'v believes it needs 
to go to space with botli nvanned and 
unmanned vehicles to do an effective 
job on the sea. It hopes to go there as 
part of a national program involving all 
three militaiy services. 

Primary and most immediate areas in 
which Navv savs it has space requiic- 
nients are in tlie fields of reeoniiais- 
s.ince, communications reby and all- 
weather navigation. 


Navy officials also foresee the possi- 
bility of using satellites as anti-sub- 
marine weapons, nronitoring stationary 
sonar buoys, and as platforms for map- 
])ing sliip and aircraft movements. 

Bureau of .Aeronautics already has 
conducted a hypollietic.il study aimed 
toward.v placing a hypersonic glider 
aboard a submarine as a futuristic fol- 
low-on to the Polaris fleet Iwllistic mis- 
sile weapon system and with roughly 
the same advantages and problems. One 
of these problems, Navy officuls be- 


lieve, could be effectively solved by a 
navigation satellite. 

"Artificbl star" satellites, they say, 
could give the commander of a Polaris 
submarine a precise fix on the location 
of his vessel in relation to its intended 

'ITicy also believe advanced satellitc-s 
might be used to relay a firing order to 
the submarine commander and then, on 
the next orbit, tell him tlie result of his 
shot. 

Such a satellite would require a world- 



CROSSFtELD (left) “flics" centrifuge gondola. High G forces led to right hand console stick adaptation. At right, pilot in centrifuge 
gondola sags under force of six Gs. 
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wide tracking sj'stein to pr<nide exact 
and complete data on the orbit, which 
Na\T says it could provide through a 
network of mobile tclcmctrT ships. 

The serx’ice already is gaining valu- 
able space information from its north- 
south Minitrack system established to 
monitor satellite vehicles fired in con- 
nection with the International Geo- 
physical Year and plans a similar range 
to e.xtend across the Pacific from the 
National Pacific Missile Test Range at 
Pt. Mugu, Calif. (AW March 17, 
p. 21). 

1 hese tracking stations will grow in 
importance with the appearance of re- 
connaissance satellites and manned or 
unmanned space s’chiclcs designed to 
re-enter the earth’s atmosphere. 

The Minitrack stations will monitor 
the reconnaissance satellites, collect and 
reduce the data transnritted from them. 
In modified form, they also can be used 
to exercise effective control over a 
manned or unmanned re-entry vehicle, 
lengthening the orbit in measured steps 
to gradually slow the sehicle and make 
re-entry possible and guarding against 
any human control failures. 

X-15 Research 

North American's X-15 high-altitude 
research schicle, for example, will be 
monitored on its initial fliglits earlv 
next year by Nas-y’s inland tracking 
range extending from Pt. Mugu to 
Dugway, Utah. 500 mi. away. The 
X-1 5 w ill take olf from the fat end of 
the range at Dugway and follosv a 
measured course to Edw-ards .AFB, 
Calif. The inland range will follow its 
flight, reduce data on its performance 
and exctci.se some control over the air- 
craft in the cs-ent of serious pilot error. 


Nary also has been active since 1942 
in attempting to solve the human 
factor barriers to space flight and is 
deeplv ins'olved in this aspect of the 
X-1 5 program. 

W'orking with tlic National Advisory 
Committee for Aeronautics, Nasy has 
tigged the large ccntrifirge at its Avia- 
tion Medical Acceleration Laboratorv, 
Johnsville, Pa,, to accurately simulate 
tire flight conditions the high-altitude 
aircraft will encounter. Tiie centrifuge, 
believed to be the world's largest, has 
been modified to present an exact 
duplication of the X-1 5's cockpit con- 
trol placement, manual and visual, and 
has been extensively flown by the first 
three men schedule to pilot the air- 
craft— North American Aviation lest 
pilot Scott Crossfield, Air Force Capt. 
Iven Kinchcloe and NACA test pilot 
Joseph Walker. 

In planning for the program to study 
pilot capabilities and to find means of 
compensating for human shortcomings, 
engineers managed for the first time to 
permit the pilot to actually control the 
centrifuge gondola rather than simply 
ride as a passenger as he had in the 

The solution was found through 
a dosed loop integration of tlic centri- 
fuge with Johnsville’s Typhoon ana- 
logue computer made by the Radio 
Ci^. of America. 

Ttre centrifuge itself is powered by 
a 180-ton, 4,000 hp. motor, has a 50- 
fl. steel atm and gondola weighing a 
total of 84,000 lb. 

In its overall assault to overcome 
the problems of putting man safelv 
into space, Naw is conducting: 

• Spatial orientation programs at Naval 
School of Aviation AJcdicinc at Pensa- 



NAVY'S human centrifuge at Johnsville, Pa., the first rigged to afioid pilot control, is 
believed to be the world's largest, 



KEY ENGINEERING 
OPENINGS 
AT VOUGHT 
ADVANCED WEAPONS ENGINEERING 

This Voueht division bi planning, analyzing 
■ proposing new cooce^ In mi^il^nnd 

, aments are esiabUshed for licw weapons, 
feasibility studies conducted, and proposals 
prepared. 

ct openings exist in both Ihe Advanced 
die Technical Group and Ihe Advanced 
Aircraft Technical Gronp. These are re- 
sponsible positions for engineering special- 


Radar System Engineer oi 
nautical or Electrical Engineer vm.o. pre- 
ferred) with at least 7 years experience in 
systems and/or design for radar and fire 
conirol. To make high-level studies of ad- 
d guidance and conirol systems. 

. rs background 
navigation and control sys- 


preferre 
in guid: 


ElecIro-meehaDical Systems Engineer or 
~ ecialisi, Aeronautical. Electrical or Mc- 
anical Engineer (advanced degree pre- 


1 . flight com rol. 
rtial guidance s 
3 make high-lcv> 


sludiM 




(M.S. desirable) able to develop methods 
for dynamic stability and stabilization stud- 
ies. To join in, or dlrecl, studies in stabili- 
zation. dynamic stability, missile and air- 
frame configurations, and to make flight 
p.ilh and irajeclory analyses. All in super- 

To arrange for a personal interview, or for 
ri on the.se or other current 



t:on week. 


i. 1956 


Vought Vocabulary 


cham'pi-on: 


the fighter whose record is written 
on aviations most honored trophies 


Again, the aviation world salutes the F8U-1 Crtisoder. 
The Collier Trophy, one of Ameiica’s highest tributes, 
has been awarded to the Navy and to Chance Vought 
for 1937’s most significant aviation achievement: 
development of this record-smashing jet fighter. 

The Crusader’s first triumph was the 1,015 mph 
national speed record that won tlie coveted Tlioinpson 
Trophy. Next came history’s first cross-continent, ocean- 
to-ocean, carrier-to-carrier flight. Following that flight, 
a Crusader streaked across the nation in "Operation 
Bullet.” This 203-minute flight set an official world’s rec- 
ord and marked the first supersonic crossing of the U. S. 


The blazing performance that lias taken aviation’s 
top honors brings unmatched air combat strength to tlie 
U. S. Navy. The Vought Crusader is now aboard Fleet 
carriers . . . strengtliening America's power for peace. 

Scienlists and engineers: pioneer with Vought in new 
missile, manned aircraft and eiccironies programs. For 
details on select openings, write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-1. 






D Cn 1 1 1 D rn • ^ lightweight, low-loss, radiation-free cable with electrical 

uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.'s new DC-8 jet airliner. 


Coaxial Cahte 

A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 

With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 

1. 'Twice the efBciency of solid dielectric (RG-8*/o) type of cable now in 
general use. 

2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 

3. Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 

4. Greater efficiency and improved system performance without the xise of 
additional electronic components. 

5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 

6. Lighter and smaller than many cables now installed in aircraft. 

Foamdex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 

pwmmmHmapmmm 

CORPORATION 

300 PARK AVENUE, NEW YORK 22, N.Y. 
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cob, I'b-. Ui dctcimiiic Jiid define 
lium;m (jrient.itiaii. pcTformancc and 
llie flight control cap.ibilitics of mail 
ill i|)iice flight, 

• Bio-cnergetics iiiograni and a human 
calorimeter at liie Nau Medie.i! Re- 
search Institute. Bethe-sda, Mcl., to 
determine himnm tolerances to the 
temperatures that will bo encounteted- 

• Tclcniclering and rccordiiig cquip- 

phvsiologieal responses from space to 
earth is under deiclopment at the 
Medical Rcstarch Institute, which also 
is stcidving the phi'siological and 

S lnsolugical stresses imposed in space 
ight. 

• High pressure environment facilities 
at Bethesda and at the Naval Medical 
Resenreh Laboratory in New London, 
Conn., are attemjjting to detennine the 
role high-pressure altitude can haie in 
iiiipro'ing and prolonging the habit- 
abilitv of .space flight vehicles. 

• Flying Laboratory of Navy's Project 
R.\\l-Rcseaich .\viation Niedicinc— is 
anahv.ing and recording phvsiological 
information under field and in-flight 
conditions. 

• Acceleration and S|iacc rc-enfty pro- 
grams ate undci way at the .\viation 
Medical .Acceletation Libotatory in 
lohnssille to try and determine man's 
ability to withstand and perform under 
acceleration stresses and the human 
aspects of the re-entry program. 

■ Maiutenauce of artificial atmos- 
pheres and support equipment is un- 
der development at the .Mr Crew 
Fquipment Laboratorv in Philadelphia. 
\av\ claims the laboratory is the only 
one in the U.S. desoted primarily to 
this type wotk. 

More spccificallv. hetc is a rundown 
of the spaa- wotli now under way at 
Navy's four human factors centers: 


Aviation Medicine School 


Rcsearchets at the Navil School of 
.\\blion Medicine in Pensacola say ini- 
tial manned space flights should be de- 
signed primaril; to ensure the absolute 
safety of the pilot, with a sharp limita- 
tion on communications, control and 


data collection. 

hirst manned flights, thev say. should 
follow a Isnllistic trajectory. I'ollowing 
steps, officials add. should be to put a 
manned rebicle into orbit for a "mini- 
mum time." then extended orbits and. 
fiiialh. actual space opeiations. 

'file school terms pibt selectioo and 
training as a "critical subtask’’ of space 
flight and has established these basic 
parameters for a crew mcniber— a mini- 
iiiuni age of 30 to ensure mature judg- 
ment and emotional stability; ii maxi- 
mum weight of 1 30 lb. To gain further 
insight into the optimum training and 
selection of ctcsv members, tlic school 
is now studving; 

• Sound and vibration effects vihich 


could become critical at takeoff. 

• Influence of rocket tumbling on the 
pilot. 

• Behas'ior of man in artificial atnios- 
|)heres and in seclusion. 

• Influence of ])rolongcd lack of grari- 
lational stimuli to the homeostatic cen- 
ter of the brain. 

• Effects of prolonged weightlessness 
and artificial centrifugal gravity. 


Research Institute 


Work being conducted at the Nar y 
Medical Research Institute includes ex- 
periments with high and low pressure 
chambers to study the emironment of 
space and biochemical laboratories to 
examine the chemical changes associ- 
ated with physiological and psychologi- 
cal stresses that will be encountered in 


aie studying ^the trpes .iiid effee 


ic.il data 
lev eloped 

and psv- 




several animal centrifuges. 'Ilic centri- 
fuge complex is used to studv \-atioiis 
complex acceleration patterns, and can 


give full fligiit simulation up to -10 Cs. 

rbe laboratory would like to put into 
space "at the earliest possible time’’ a 
small animal laboratory to test the pet- 
fnimance of a small animal undergoing 
an extended period of zero grai itv. On 
the earth, zero grarity can be siimilated 
for a few seconds at the most. 

Other programs include testing and 
dcsclopmcnt of components, cj|)mi1cs, 
guidance systems and pilot restraint svs- 
Iciiis under acceleration. 

The .Air Crew Equipment Laboratory 
located at the Nasal Air Material Cei> 
ter in Philadelphia is concentrating 
upon studies of extreme altitude envi- 
ronment habitability, space suits, cap- 
sules and accessory equipment, cockpit 
design lasout and data |)rcseiitatinn, 
ail crew escape methods, siirsis al equip, 
ment and fatigue ptobleins. 

rlie laboratory is equipped with a 
scrticnl accelerator and a horizontal ac- 
celerator anti has an cxplosisc decom- 
pression chamber that can simulate alti- 
tudes of up to 100.000 ft. and tempeta- 
tutes from — SOh' to plus 1801’’, prin idc 
a decompression rate of 23,000 to 60,- 
000 in 100 milliseconds. 

Laboratory officials also hope to build 
a mockitp of a capsule to provide the 
necessary breathing gases and logistics 
for space flight plus the removal of 
gaseous wastes and noxious gases and 
provisions for ventilation and insulation. 


FABRICATION OR BRAZING PROBLEM ? 


STAINLESS STEEL OR SUPER ALLOY? 





ro ACH,£« 


Complete precision fabriceliens of 
jet, ram jet and missile engine com- 
ponents with emphasis on high tem- 
perature brazing of super alloys. Furnace 
equipment handles work up to 4B" diameter. 
U.S, Air Force certification for both brazing end heat treat. 
Complete test and inspection facilities. 



OEVELOPMSNT COMPANY 
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of PRECISION ! 

A mechanism is only as accurate and reliable as the bearings sup- 
porting its moving parts. For the designer the problem is how to 
achieve the essential rigidity or accuracy of location, yet be assured 
of extreme freedom of rotation, 

A “tip-off” to the solution lies in the chart above — super-precise 
steel balls, the heart of New Departure precision ball bearings. For, 
with balls held to 6 millionths of an inch or less out-of-roundness and 
other bearing parts finis h ed with comparable care, such bearings can 
be mounted and preloaded to provide the hairsplitting exactnes of 
location and ease of rotation required of the finest precision instruments. 



The Achiever guidance system proved in tests of the Air Force's 
Thor ballistic missile demands tolerances often measured in millionths 
of an inch, as is the case with the New Departure ball bearings on 
which the AChiever's precision gyros turn. 





IMg'W EIPAR-TURE 

DIVISION OF G E N E R A L /m O TO R S , BRISTOL. CONN. 
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Three Firms Build Measuring Unit 


Three subtontnictots were teamed to 
build tile thrust weighing and mea.s- 
uring unit used for launcliing Convair’s 
Atlas intcrcontmciital ballistic missile at 
Cape Canaveral. Fla. 

Convair itself did the design work on 
the release mechanism. It then sub- 
contracted the work to Space Corp., a 
company which was formed last year 
and bought out the manufacturing 
activities of Sliaw & Estes. Shaw & 
Estes now operates only in the construc- 
tion business. 

Space in turn subcontracted tlie 
weighing and tlirust measuring unit to 
Gilmore Industries, Cleveland, Ohio. 
Gilmore bouglit the load cells for the 
Cape Canaveral units from Baldwin- 
Lima-llamilton Corp. 

Baldwiii-Lima-Hamilton has built the 
entire equipment for Comuii's Svea- 
more Canyon test site in California, but 
it was not responsible for the Cape 
Canaveral equipmont-except the load 
cells— as Aviation Week said in its 
Feb. 24 issue, p. 26. 


The Gilmore weight and tlinist meas- 
uring system is capable of indicating 
and recording values of missile weiglit, 
propellant weiglit. thrust gimbaling 
motor forces and thrust misalignment 

Forces are translated into values rep- 
resented by weight and tiuust, pitch 
moment. \aw moment, roll moment, 
“XX” axis side load and “YY” axis 
side load. The system compensate.s for 
the effect of side load with respect to 
wind and with respect to intcTacting 
moments. A patent is pending for the 
system. 

h'our of the Gilmore svstenis arc in- 
stalled at Cape Canaveral and three ate 
in.stalled at a static test site at Edwards 
Al'B, Calif., under the same subcon- 
tracting procedure. 

Besides tlic Edwards and Cape Ca- 
naveral installations, Srace Cotp. has 
handled installation of thrust measuring 
equipment for the Titan intetconti- 
nciital balli.stic missile static test com- 
plex at Martin-Demer. 



PUMP 

X^PRlMiRS 


High efficiency Uifitid 
coolant pittnp>i for 
electronic equipment 



of pumps especially well suited to 

for both airborne ami ground instaila- 
tiona (Fig. 1). 


Our abitU} to tailor pump configura- 
tion Co meet specific performance and 
envelope design conditions provide im- 
portant advantages to the electronic 
engineer faced with a problem in 
weight and space conservation. While 
this is of definite concern in nearly all 
aircraft and missile installations, it is 
particularly important to retrofit pro- 
grams because the new equipment 
must be made to fit existing space. The 
availability of Nichols pumps having 
unusual design adaptability, plus in- 
herent floxibility and compactness in 
application makes them particularly 


This 


e of c 


ssign 


, imum simplicity 

in piping but permits further simplifi- 
cation of system design by incorpora- 
tion of relief valves and other system 
accessories in the pump itself. Nichois 
pumps cun be supplied with shaft 
configurations to suit drive require- 
ments in accordance with the method 
of coupling best suited to the applica- 
tion. We can also supply complete 
motor driven pumps with integral 


W. H. NICHOLS CQ. 

48 Woerd Ave., Waltham 54, Moss. 
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Navaho cruise missile is on Cape Canaveral, Fla., test stand, at left. Rocketdyne booster has two US, 000 lb. 


Navalio missile and its big booster near peak of sharp climb angle shortly before airframes arc due to separate. XSM-64 was powered by 
two Wright Aeronautical Division ramfet engines. 


Photos Show Navaho Firing, Separation Sequence 



Navaho booster, pushing missile higher, develops 270,000 lb. thrust, is called most powerful of its kind. Project has been canceled. 



Long-range picture shows start of separation of rocket booster. 
Below, booster tumbles, burning in midsection. 
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AERONAUTICAL ENGINEERING 



PROTOTYPE Saab Drabcn has flown at Mach 1.4. can go supersonic in climb. 'I'ail pl|ie it partly visible on this mode!. 

All- Swedish J35 Aims at Mach 2 Speeds 


By David A. Anderton 

Linkdping. Sweden— hirst production 
Saab J35 Dniken all-weatlicr fighter has 
been delivered to the Royal Swedish 
Air Force. 

In a year, first squadrons of the 
supersonic single-seater are expected to 
become operational, replacing the Saah 
J29 "hlying Barrels” now constituting 
the majority of Sweden’s combat air 

Further development of the Drakcn 
with Mach 2 performance and air-to-air 
missiles should become an operational 
weapon in the early 1960s. 

Prototype Drakens. powered by a 
single Swedish-built Rolls-Royce Avon 
200 turbojet with Rolls-Rovcc after- 
burner, base been flying at Mach 1.4 in 
high speed tests. Production airplanes, 
using the same engine but with a 


Swedish afterburner making full use of 
the .Avon's ptitcntial. will have tup 
speeds around Mach 1-S. 

Swedish radar equipment will l>c in- 
slalled in production deliveries to give 
the single-scat airplane all-weafhc: cu- 
pabilily. First air])lane.s t)lf the line will 
have night-fighting capability only. 
All-Swedish Plane 

With the exception of a few acces- 
sories and components such as its Good- 
year wheels and brakes from America, 
the Dtakcii is an all-Swedish airplane, 
the product of first-class engineering and 
technical talent and of close coopera- 
tion between the Saab Aircraft Co. and 
the Royal Swedish Ait P'otce and Air 

This exclusive Aviation Wki:k story 
on the double-delta Drakeii is the first 
detailed engineering analysis of the 


)15’s design, development, flight test 
program and production. 

ITie Drakcn (Dragon) is a relatively 
small airplane, dimensionally compar- 
iiblc to the Douglas F4D Skyray series, 
and probably also comparable in per- 
fonnancc. Both planes have engines in 
the basic 10, 000-lb. thrust categorv; 
hotli arc rclativelv light and both look 
about equivalent bn drag. 

Overall length of the Drakcn is 46.5 
ft. and the wingspan is 30.8 ft. De- 
pending on annament, gross weight is 
between 18.000 and 20,000 lb- Area of 
the double-delta wing is 538 sq. ft.; 
wing aspect ratio is 1.77. Leading edge 
sweep on the center wing is 80 deg., 
and on the outer wing panels is 57 deg. 

Povvcrplant is built in Sweden under 
license by Svenska Flygmotoi. Desig- 
nated RM 6 by the Swedish air force, 
the engine is a Rolls-Royce Avon 200 



AVIATION WEEK, 


24, 1?5S 


series design probably equivalent to the 
R.\.24. two of vvbich power the Englisb 
Electric P.IB. Drv rating of the R.A.24 
vngine is 11.250 lb. thrust, a type-test 
figure. 3\'ith a Rolls-Royce afterburner 
Ibis static figure increases to about 
14.500 lb. These engines were installed 
in the prototype airplanes; production 
craft will have tire same basic engine 
hut with a full afterburner developed 
by engineers of the .Air Board and 
Sven.ska Flvmotor. Thrust with after- 
burning will approximate 15.800 lb. 

Complete airborne radar gear will be 
instfllled, including a nose scanner for 
search and a scope for presentation of 
search and other target data to the pilot. 
Fire-control radar will also be fitted. 
Standard armament configuration will 
be a pair of air-to-air missiles or two 
pods containing ungulded air-to-air 
rockets. .A pair of 30-mm. revolver can- 
non arc mounted to fire inboard of the 
break in the wing leading edge. 

Configurotion Clese-Up 

The fu.sclagc is in two major sections, 
joined by a bolted flange connection. 
Forward section includes the forward 
wing roots, cockpit, duct inlets, nose 
gear, some integral fuel tanks and 
equipment. The rear section includes 
rear wing roots, main landing gear, 
powerplant, bag-type fuel tanks, arma- 
ment and equipment. This is the major 
structural heart of the airplane, and 
once assembled, the only remaining 
structural components arc- two small 
wing outer panels and the vertical sur- 
face. Trailiirg edge of entire wing is 
blunt, starting at the tip with only the 
double-skin thickness and inaeasing 
progressively inboard to a total thick- 
ness of almut two and one-lialf inches 
at the root. 

The control surfaces for pitcli and 
roll are at the wing trailing edge, and 
are in three segments-one inboard, two 
outboard. All three surfaces are de- 
flected simultaneously, with differential 
deflections being used to combine roll 
with pitch. There is no flap; tests on 
llic Saab 210 research plane proved 
tliere was no iveed for the surface. 

Four petal speed brakes are mounted 
on the fuselage just ahead of the plane 
of the control hinge line. 

Two tandem hydraulic jacks operate 
each surface; they are fed by two sep.i- 
rate hydraulic systems so that if one is 
knocked out in combat the other will 
get the pilot home. None of the aero- 
dynamic hinge moment gets back to the 
stick or rudder pedals: instead, stick 
forces are artificiallv generated and are 
fed Ixick to the pilot by a system that 
senses Mach number and dvnamic pres- 
sure ("Q"). 

Cowl lips are not sharp, although 
their radius of Curvature is quite small. 
They are separated from the fuselage by 
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i Stress-Strain-Time Curves 
Armco PH 15-7 Mo and 17-7 


Ip TENStLE STRESS-STRAIN-TIME CURVES (600-900”F) 
ARMCO 17-7 PH-CONDITION RH950 SHEETS 



Show high resistance to creep offereri by speciai Armco Stainiess Steeis, 
provirie usefui evaiuation and design data 


These stress-strain-time, or isochronous creep 
curves, not only provide designers with needed data 
but point out one of the major advantages of PH 
15-7 Mo and 17-7 PH — their exceptional creep 
strength in the range of 600 to 900 F. 

In addition to these data, which show deforma- 
tion at operating stress, time and temperature, 
extensive design information is available on other 
properties of both PH 15-7 Mo and 17-7 PH. This 
includes basic tensile and compressive properties, 
elevated temperature stress-strain curves, tangent 
and secant moduli and much other pertinent data. 


High Strength Plus Workability 
On a strength-weight basis these Armco Precipita- 
tion-Hardening Stainless Steels offer unique oppor- 
tunities to design weight-saving, heat-resistant 
structures. They provide missile and aircraft pro- 
ducers with two of the strongest aircraft structural 
steels that are also among the most easily fabricated 
of any of the high strength materials. 

Both PH 15-7 Mo and 17-7 PH are readily 
formed, drawn and welded in the annealed condi- 
tion using standard methods. After fabrication, 
parts are hardened by simple heat treatment. 


Illustrate Major Advantages of 
PH in Missile and Aircraft Design 
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TENSILE STRESS-STRAIN-TIME CURVES (600-900T) 
ARMCO PH 15-7 MO-CONDITION RH950 SHEETS 



Designers are specifying these special Armco Stain- 
less Steels for many missile and aircraft parts be- 
cause they combine economical producibility with 
the properties that resist high stresses and heat. 
They offer you new possibilities in aircraft design 
and production. 

For information on the properties and fabrica- 
tion of Armco PH 15-7 Mo or Armco 17-7 PH 
Stainless Steel, just fill out and mail the coupon. 


ARMCO STEEL 

ARMCO STEEL CORPORATION • 1738 CURTIS STREET, MIDDLETOWN, OHIO 
SHEFFIELD DIVISION • ARMCO DRAINACE & METAL PRODUCTS, li 


ARMCO STEEL CORPORATION 

, . .. OAiraco PH 

Send me informalien on g armco 17 

I am especially interested in these prc 



E ARMCO INTERNATI 


CORPORATION 


STRESS X 1000 PSI 





The engineers got a close-up view. . . 

but this AUTO ZOOM* Lens took the risk 


The bird was a bust. But the engineers, 
using clo.sed-eireuit TV and the Perkin- 
Elmer avto zoom Lens pictured above, got 
a pad-side view. Lena and camera (and the 
bird) were the only casualties ... a small 
price to pay for observations that will help 
insure the success of the next launching. 

The P-E AUTO ZOOM mounted on a stand- 
ard closed-circuit TV camera lets you mon- 
itor near or distant action or instruments 
from one position . . . with one camera . . . 
without loss of focus or change of lenses — 
and from a point out of range if something 
goe.s wrong. 

•TM 


Here are just a few applications for the 


• Engine test stand observation • Wind tunnel 
observation • launching pad observation • Air- 
port traffic control • Battlefield surveillance • 
Target simulation • Production line surveillance 

Wherever you can use closed-circuit TV, 
you can use an auto zoom to good advan- 
tage. Remember, too, an auto zoom can 
often do the work of a second camera — at 
one-tenth the cost. 

Write for illustrated brochure and prices. 



ENSINEEPINO AND OPTICAL DIVISION 

Peirkiii'Elixier 


Exclusive Series 

.\viatioii Week, with this iirticlc. be- 
lts supersonic interceptor. 

David Andciloii, .tvijtioii Week s 
Kiiiopeaii editor, is the first technical 
editor to see the aitpinne In aii\ detail 
and is the first to write an on-the-spot 
report ol what he saw. Next week. Part 
II will include atr cselusive scries oi pro- 
duction phutographs of the jitcmfl. 


.1 mimimiiir dimcnsioii of about two 
inches- ’ilic inlet duct system lias an 
internal bulge that iiiiproscs flow dis- 
tribution at the engine face. 

The J35 gcnctjllv behaves like .any 
contenipor.iry fighter aircraft with liigli 
supersonic pcrforniancc. There are 
some detail differences; the prototypes 
have been flown witlunit stabilitv aug- 
mentation, although a pilch damper on 
tlie autopilot circuit «ill be installed 
in production airplanes. So far there 
lias been no need for a raw damper, 
although this could be a later addition 

Center of gravity position is not 
defined in terms of per cent of chord 
for the Jss. Usual procedure is to keep 
it as far aft as possible; normal jiosition 
is just behind the leading-edge break in 
wing planforni. 

Normal traicl of tiic CG during one 
flight is a maximum of four inches. 
Tor different load altcrnatiies a traiel 
of about one foot is possible. 

llie oiilv flight re.striction on the 
airplane is in the ease of the rolling 
pullout, where the roll rate is still kept 
to a lower value than possible bce.iuso 
theoretical calculations still are incom- 
plete. 

Stalling behavior is a little different; 
after the stall at cxtremelv liigl; angle 
of attack, the J35 will trim at a high 
angle of attack in a stable attitude. If 
the angle is further increased the plane 
becomes unstable and then stable again. 

Ground effect on a delta with such 
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“not when we can include 

INTERNATIONAL HANGAR DOORS 

in a project such as this one for housing 
Boeing B-52's at Moses Lake, Washington!” 

The k 11 tails and wide wings of America’s giant jet bombers 
can make hangar heating a problem ... a single outsize opening 
can permit excessive heat loss. International engineered doors 
provide minimum opening for in-and-out passage of these big planes at 
Larson Air Force Base, Moses Lake, Washington ... in one of the 
largest thin-shell concrete hangars in the world. Motor Operated 
Sliding Doors made up of 80 leaves ... 21' 8!^" wide by 32' high ... 
serve the eight openings to the hangar. Each opening is 215' 
wide by 32' high. In addition, there ate eight tail doors 
which each measure 20' wide by 23' high. Each combination works 
simultaneously or individually . . . and hangar access for 
giant planes is no problem. 


Avialion Division 

INTERNATIONAL STEEL COMPANY 



1457 Edgar Street 
Evansville 7, Indiana 


a low aspect latio is ters’ high anti thcic- 
fotc the deceleration is high before and 
after touchdon-n. Like .some other 
deltas, the Drakcn. as mentioned 
earlier, has iio flaps. 

Normal flight tontine is to use after- 
burner from the start of takeoff until 
the Draken is well up and away. Opera- 
tional pilots should be able to get off 
the ground in about 1.650 to 2,000 ft. 
at takeoff speeds between 150 and 175 
mph. An experienced Dtaken pilot can 
reduce that run to 1.500 ft. 

Climb and Maneuvering 

Initial rate of climb is on the order 
of 30.000 to 40.000 fpni. Rate of roll 
is tremendous beRuise of the airplane’s 
small span; 200 to 225 deg. per second 
IS the normal rate used by Saab pilots. 

W’ith the thin wing of the Dtaken 
there is little trim change in the tran- 


sonic speed r.iiige. Beyond that, the 

nlaxhniun'NS'm^^ 

Rrototrpes powered In' the .3von 200 
«ith a Rolls-Rcncc aficibumer nin bit 
Mach 1.4 now; but the Swedish full 
afterburner in production airplanes will 
boost that figure to about Mach 1.8. 

.'Spproaeh speed is about 200 mpli. 
The airplane is trimmed for a landing 
iucideiice ot 1 2 to 14 deg. Touchdown 
is at about 137 mph., and the iioniial 
landing roll without brake patadiiik 
witli moderate braking is about 2.000 
ft. 

Tlie landiii| toll can be greativ re- 
duced. On a dry concrete runway. 
Saab pilots have come to a stop within 
1.400 ft. of the touchdown point. Op- 
erational pilots arc expected to be able 
to land in less than 2,000 ft. 

Operational airplanes will base a 



CONVEX? 


IMII 

COMPLEX? 



/(a/viaAf 

CAN 

BUILD IT 


HOUSINGS 

FOR 

AIRBORNE 

ELECTRONICS 


intpedisn faclliliei housed in 500,000 
feel of plant space Ideally qualify 
Koman to produce housings and chassis 
for even the most inlricole oirborne elec- 



SUBCONTR'ACT OmSION 
tHE KAMAN AIRCRAFT CORFORATION 
BLOOMFIEIO 6 CONNECTICUT 
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Progress in Propulsion 
at Marqusrdt 


In all of the complex of modern 
weaponry no area affords more chal- 
lensfe than the field of supersonic and 
hypersonic propulsion. Here, where 
the stringent requirements for engine 
weight, size and thrust are creating 
problems of critical consequence, 
Marquardt engineers and scientists 
ire making continuous progress. 

The supersonic ramjets now being 
produced at our new Ogden, Utah, 
manufacturing facility provide the 
flight power for the Boeing Bomarc 
interceptor missile. Under John Win- 
, our chief engineer in power- 
plants, Marquardt engineers spent 
many thousand engineering man- 
hours, to make this engine the fastest 
I most efficient air breathing 
engine in our defense arsenal. 

Two Marquardt ramjet engines 
sustain the flight of the Bomarc after 
s launched vertically into the air. 
The ramjets provide a range that 
allows the weapon to destroy enemy 
nbers at a far greater distance 
than any other missile presently in 
use in air defense. 

The Bomarc application is only one 
of the many propulsion projects now 
underway at Marquardt. Currently 
under development are several ad- 
vanced supersonic ramjet engines for 
application on future weapon systems. 

Other activities are advancing 
man's knowledge of hypersonic pro- 
pulsion, special high energy fuels, and 
Aircraft Nuclear Propulsion. 

Engineers and scientists with a 
vision for the future are invited 
to investigate the opportunities at 
Marquardt. Address your inquiries to 
Jim Dale, Professional Personnel, 
16551 Saticoy Street, Van Nuys, 
California. 


man 


1'r.ikc paracluitc to keep the landing 

Uiiidiiigs after iibiiotuially high ap- 
priuirh speeds formed one pitt of de- 
velopment flight testing. Pilots brought 
the Dtaken in orcr the fence at W? 
nipli.. touched down at 160 mpli.. in- 
stead of the usual figure of less than 
140 mph. On touchdown, they popped 
the chute, slammed on full brakes and 
came to a grinding halt less than 2.800 
ft. from the fence. This is indicatii’c 
of field pcrfonnancc under combat 
conditions. 

Flight Testing 

More than 700 flights have been 
racked up to date on the three proto- 
ts'pe aircraft, now recently joined by 
tlic first production plane. Before 
these, the acrodynamically similar Saab 
210 had made about 1.000 flights in 
the low-speed regime to check the ea- 
pcclcd flight cnaracteristics of the 
double-delta wingform. 

Flight of the first prototype Draken 
w-ds Oct. 25, 1955, and the second fol- 
lowed it into tlic air shortly after. 
First production airplane flew i'eb. 15 
this ycat- 


First protots'pc flew supersonically 
without afterburner for the first time 
on Jan. 26. 1956. Two months later 
during flight tests it went supersonic 
in a climb. 

Nonnalls the third prototype goes 
immediately to the Royal Swedish ,\ir 
^■o^ec for es-aluation tests, so that the 
company has been doing most of its 
fising \sith tsvo prototypes. The third 
currently is undergoing the rigors of 
winter operations at l.ulea, Sweden’s 
farthest-north permanent air base just 
below the Arctic Circle. 

Most of Scab's 10 test pilots under 
Bcngt Glow, chief of flight test, have 
clicckcd out in the J35. Six of these 
arc rated as engineering test pilots, 
including Glow. 

night test data is recorded photo- 
grapiiically and electronically with oscil- 
lographs and camera recorders. Tele- 
metering has not ret been used, but 
tlic subject is a hot one in engineering 

Might-test instrumentation is half- 
bought and half-built at Saab for spe- 
cial purposes. 

Gnc example of aerodynamic fixing 
brought out by early flight tests is the 


L 



Marquardt Means Opportunity —The 
critical requirements tor powerplants of small size 
and high power density are offering new challenge for 
engineers and scientists at Marquardt, the company 
where an engineer barrier has never existed. Here in 
an engineering environment, you will work with a 
management that recognizes and I'ewards the contri- 
butions of engineers. Look to your future by looking 
to Marquardt, today. Address inquiries to Jim Dale, 
Professional Personnel, -7S x 
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Grows Hair on Billiard Ball — No Sale ! 



HISTORIC 
RESTORER LACKS 
DISTRIBUTION 

A Hair Restorer, so potent it grows 
crew-cuts on billiard balls, is not being 
sold because its maker has no field dis- 
tribution, it was learned today. 

Thus, Manufacturer Bertram B. B. 
Bolts, Esq., is in the frustrating posi- 
tion of enjoying few, if any, sales with 
a product potentially worth biUions. 
Incidentally, he also is up to his neck 
in Hair Restorer and crew-cut billiard 
balls. 

Mr, Aviation Manufacturer, if you 
have a fine product but poor distribu- 
tion, there may be a moral here for 
YOU. In the Jet Age, your problems 
will multiply as never before. Users of 
jet equipment will require you — per- 
haps by contract ■ — to guarantee 
never-failing parts support in the field. 

Southwest Airmotive can’t handle 
Half Restorer, but in the distribution of 
aircraft and engine units and compo- 
nents, we have one of flying’s most 
capable and experienced teams. We are 
boosting sales and improving relation- 
ships between manufacturers and their 
airline and private aviation customers 
throughout Midwestern and Southwest- 
ern USA. 

To the 25 leading manufacturers 
whom we now represent, we have 
brought around-the-clock, personal 
field contact and liaison; longer pro- 
duction lead-time; advertising, and 
effective on-the-spot inventory and 
salesmanship. 

To the customer, we have brought 
convenience; a vital “second source”; 
shorter lead-time, and savings in inven- 
tory, freight, and obsolescence, to name 
but a few of the benefits. 

Should you not be satisfied with your 
own distribution, contact: Marketing 
Manager, Southwest Airmotive Distri- 
bution Division, Love Field, Dallas, 
Texas, 


fence in.stiilliition on the della wings. 
These fences gi\o more stabilitv aug- 
mentation and reduce buffeting con- 
^idtt3blv. 

Ciinibcred leading edges, another 
trick in the aerodyiiainicist’s bag, ate 
under test on a protohix; Drakcii. 
Outer panels base been built and 
sliould he ready for installation and 
flight about non', follossing the com- 
plete overhaul of the two coinpany- 
operated protohpes during the bad- 
weather period that Sweden suffers 
early each year. 

Saab engineers expect a 10-15% im- 
prosement in tlic lift-drag ratio with 
tlie cambered wing. This ordcr-of- 
niagnitude improvement lias sliown up 
in the Convair F-102A with a similar 
wing fix. Tlicy also expect to eliminate 
the wing fences witfi the cambered 

Oraken Design Details 

The double-delta configuration of 
flic Drakcn is its most unusual and 
recognizable feature. There were good 
aerodynamic reasons for the choice, 
and they stemmed from a series of 
theoretical calculations done by the de- 
sign team under Erik Bratt. chief de- 
.signer for the J55. 

Requirements originated during the 
two vear period 19-t9-51 as a foilou-on 
for Saab’s J29 “Flving Barrel'' inter- 
ceptor. Basic design goal was to pro- 
duce an interceptor capable of knock- 
ing down sonic-speed jet 'bombers. The 
Swedes, who live somewhat closer to 
Russian boundaries than the .-\nicri- 
ans, believed it probable that the 
Soviets then were operating near-sonic 
light jet bombers. Tliis was knowledge 
that took a longer time to be officially 
appreciated in the United States. 

By 1952 the engine had been se- 
Iccted-it was to be a Rolls-Royce 200 
series built under license in Sweden 
bv Svenska ITygmotor. The design 
tcarn began tire routine of making more 

pilot in place. 

Four men started the preliminary 
design of the Draken; Bratt. who is an 
engineer and a pilot; one niathema- 

supetsonic specialist and the other a 
subsonic specialist. 

Flight envelope for the proposed in- 
terceptor cut through Mach I at low 
altitude, and continued to incicase in 
speed to a maximum at >6.000 ft. 
.Above this lev’cl the speed dropped off 
to where the limitation of engine, in- 
let and airplane set tlie minimum value. 
From there down to sea level it fol- 
lowed the usual curved line between 
altitude and sea level stall, 

W'ing area and span are affected by 
altitude requirements as well as by 
minimum and maximuiii. .\ scries of 
aerodynamic calculations taking these 



ThfiUTXcowM-cHit 


The fuselage of North American’s UTX is out of its jig. In a few 
weeks the plane will be completed and early this summer it will 
thunder into the air. 

Transport — trainer— cargo plane — tactical support craft — the 
UTX wilt be one of America's most versatile airplanes. Powered 
by twin turbo jets, it will fly halfway across the continent without 
refueling. Its speed will be 500 mph, its cruising altitude 39,000 
feet. The plane was designed by North American at company 
expense, to answer an official Air Force request for the develop- 
ment of a jet utility trainer. 

Wnd tunnel tests for the new craft were conducted at the CWT 
—the Southern California Cooperative Wind Tunnel. Since 1946, 
the CWT has been responsible f^r the aerodynamic testing of a 
host of military and civilian aircraft— among them the 'Voodoo, 
the DC-8, the Starfighter, the Hustler, 

The CWT serves its five ovmer companies, a number 
of governmental agencies, and other aircraft manufacturers. 

// you vmuld like more information regarding its services 
and facilities — or employment opportunities — 
you are invited to write us. 


CWT 


COOPERATIVE 

WIND 

TUNNEL 
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GOOD WILL... vital for every airline 

An Exide battery helps protect yours 


SlLVtUM RESISTS CORROSION 



sevlum ciloy grid Non-S<l<4um alloy 

58 


Departure time . . . plane loaded . . . 
ground power disconnected . . . now 
many vital instruments must rely on 
battery power. Battery failure means 
replacement and delay — loss of pres- 
tige, goodwill. 

Here’s low-cost protection against a 
battery's most destructive enemy — 
grid corrosion. Exide Aircraft 
Batteries feature corrosion-resistant 
Silvium* grids that outlast other 
alloys as much as 100%, Only Exide 
Batteries have Silvium. 


Why be without this important pro- 
tection. When you buy batteries, 
simply specify Exide. For informa- 
tion, call your nearby Exide sales 
office. Or write Exide Industrial 
Division, The Electric Storage Bat- 
tery Company, Philadelphia 2, Pa. 

•U.S. Paitnl 




Make wings of glass? Well, not yet ! Glass has amazing 
properties, but naturally has application limitations. 
You'll l)c lime and money ahead if you call in an 
L-O'F technical adviser, right from the start. 

Depending upon formulation and manufacture, 
glass can be made even stronger than some metals 
. . . made to close tolerances . . . lighter chan 
aluminum . . . sensitive for insensitive) to light, 
heat or electricity . . . corrosion resistant, non- 


ab.sorbcnt, and low in e.'spansion and contraction, 

And, because L-O'F is one of the world’s largest 
producers of flat glass, we can sup()ly you with 
“grid photo-tested”, technically top-quality glass at 
reasonable prices. 

If you have any question eoncerning the latest 
developments in aircraft glass, send it to .\iicraft 
Divi.sion, Dept. 7338, LibbeyOwens-Ford Gla.ss 
Clompany, 608 Madison .\\enuc, Toledo 3, Ohio. 



LIBBEY- OWENS -FORD a, Gma Glma 


TOLEDO 3, OHIO 







TRENTWELD tubing is equal in strength and 
has more uniformity than tubing made by any 
other method of manufacture 


Trent offers tubing in sizes ranging 
from H" to 40" 0-D. and in a wide 
range of grades. These include: 
Hastelloy,* Zirconium. Zircaloy. 
Titanium and 19-9-DL grades, All 
are made by an e-Kclusive welding 
process-Contour Trentweld*-which 
virtually eliminates the bead- Fur- 
thermore, by cold working and an- 
nealing after welding, Trent makes 
the weld equal in strength and corro- 
sion resistance to the parent metal. 

To insure that Trentweld tubing 


is of the highest quality attainable, 
a rigorous quality control program 
is carried out. Samples of each lot 
are tensile tested. Periodic tests — 
flattening, reverse bend, flare and 
flange, coil, and pressure — are 
conducted. Rigid corrosion tests are 
made on all lots intended for corro- 
sive applications. When requested, a 
unique "single-wall” X-ray inspec- 
tion is made as your final assurance 
of a sound, uniform product. 

Why not take advantage of Trent 


giiaHty when you order stainless or 
high alloy tubing? For further in- 
formation, write for theTrent tubing 
handbook, Trent Tube Company, 
East Troy, Wisconsin. 


TRENT 

TUBE 

COMPANY 


OENERAL OFFICES: EAST TROY. WISCONSIN 
MILLS: EAST TROY, WIS.: FULLERTON. CALIF. 




MARION MECHANISMS 

. . . designed to meet system objectives 



factors into account gave a wing urea 
that was too Ing and had to he cut 
doftTi. The Saab acrodynainicists didn’t 
i\-aiit to reduce the span because of 
the reduction in ceiling that would 
follow. Thev had already selected a 
delta as a result of equipment and lav- 
out considerations, so the only thing 
to do was to chop area out of the delta 
geoiiictrv. 'Hiis could best he done at 
the leading edge. 

But such cutting brought a diri- 
dend; the normal position of the cen- 
ter of pressure on a delta wing is fairly 
far forward of where a designer w-.iiits 

The center of gnivitv of a delta is 
too far aft of where he wants it, so 
that the fuselage has to grow in length 
forward for balance. 

Chopping into the leading edge 
moves the center of pressure aft. Tho 
CP-CG relationship becomes ciuneii- 
tional- Compare the J15 with other 
delta-winged aircraft; its shorter nose 
shows one result of the double-del ta- 

'ITic Draken did not get area-rultd 
at birth because Whitcomb's theory 
had not vet been developed. Later on 
after the lines were fixed, Saab aero- 
dvnamicists got the word and immedi- 
atelv cheeked the layout of the Draken. 
Li"ke most delta-winged aircraft, the 
area distribution wasn’t bad, because 
the wing thickness is well distributed 
and the maximum thickness is well aft. 
Sn the Draken passed with a reasonable 


area-rule sliaix; and didn't require 
redesign. 

The ,irca distribution is more fai’ora- 
ble when the Jss is carrying weapons 
c.xtcrnallv, such as the pair of air-to-air 
missiles or rocket pods tlrat arc to be 
part of its standard interceptor arma- 


Project Growth 

At the time of J>> preliminary de- 
sign. there were four engineers. By 
May. 1950, the group had increased to 
nine designers and three stressmen un- 
der Bratt. 

•nic engineers knew there would be 
an adsantage in har ing some full-scale 
flight tests of their unusual layout, pat- 
ticularlv at the low-speed end of the 
flight spectrum rvhcrc handling char- 
acteristics assumed tremendous impor- 
tance. So thev designed tlic Saab 210. 
a beautiful little half-scale model of the 
Draken |Cometry. The design and 
drarvings took nine months and the 
shop matched tlrat figure in con.struc- 
tion- The 210 flew on fan. 21, 1952, 
and made about 1,000 test flights that 
turned in rcarns of iisehil data for the 
designers. Now. shrouded in tarpaulins, 
it sits idle in front of the fliglit-test 
building. 

Later in 1952 the detailed design 
had forced further growth of the team 
to about 50. and in succeeding years 
the design group has grown to tiro cur- 
rent total of about 120 engineers, not 



PROBLEM 

WEIDIN6? 


Low- Hy d rog en 
Electrodes 


P*H Low-Hydrogen electrodes give 
you industry’a widest choice of alloys 
for welding ''difficult” steels. There's 
. a chemical analysis to match most 
parent metals. 

Welrls are of X-ray quality, with great- 
er ductility at high tensile strength, 
and better impact properties. For 


Bulletin R-29. Dept 501H, Hamisch- 
feger Corp., Milwaukee 46, Wisconsin. 


HARNISCHFEGER 

_^«aWEUOERS • ELECTRODES 
fWU POSITIONERS 
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A Small Heart 

For a Big Voodoo . . . 



/Record-breaking plane carrier compact, 
re/iable Denison voriob/e delivery pump. 

Deep inside the record-breaking McDonnell 
Voodoo is a tiny heart pumping enormous 
hydraulic pressures— the Denison variable 
delivery pump. So small, it will fit in your 
hand. So powerful, it will supply in a matter 
of milliseconds the amount of oil required 
at 3000 psi to give life to landing gear, 
flaps, control surfaces on this supersonic 
plane. So reliable, it was selected for the 
new Voodoo, holder of three cross-country 
records — Los Angeles to New York, New 
York to Los Angeles, and round trip coast 
to coast— and the Thompson Trophy! 



High power-fo-weig/if rofto 
High efficiency 
Quick response 
Excellent suction characteristics 
Reliable 
Easy mainfenance 


APSV teries: 6 gpm at iSOO rpm, 

SfSO rpm normal, iSOO rpm maximum, 
SOOO psi, approximaUli/ Hli lbs. 


KELLOGG DIVISION, Rochester, new york, u.s.a. 


including tooling. lnfliii|. Ntrcss .nid 
weights group. This is a tciiiarkubly 
low nurnwr of people to hasc lurncd 
out detail designs for a high-supcrsonic 

Prototype design started in Mav. 
1952. and the first drawings were re- 
leased to the shop in October, 1955. 
Two years Inter tlic first prototspe 
flew. 

fThis is (lie first of tsvo articles on the 
Saab 735. The second will appear nc.\t 
wcel-.l 

Swiss Vote for P.16 
As 2nd-Slage Fij^hter 

Geneva— Swiss Parliament Lower 
House has voted to order 100 Swiss- 
built P.16 ground support planes as the 
second stage in the rc|)lacement pro- 
gram of the Swiss Air Force. 

First stage was the purchase last No- 
tcmbet of 100 Hawker Hunters at a 
cost of about 574 million including 
spares and engines (AW Nos. 25. p. 
27). 

The decision on the P.16 order w.is 
reached after a heated three-day debate 
which reached its climax when a \otc 
of 111 against 36 in favor of "buying 
Swiss" was taken. 

A second vote of 101 against 7 dc- 
tennined that the required 100 Arm- 
strong Siddelev Sapphire engines, plus 
50 spares, should lie built in Switzer- 
land under license. 

Cost is estimated at S103 million of 
which $7.95 million will be charged to 
the license-built engines. 

The whole matter is now subject to 
Upper House approval. 

The Flug-und Fahrr.cugwcrkc A.G. 
(FFA), Altcnrhcin, gets the production 
order with delivery scheduled to be 
completed bv the end of 1962, but the 
govermiient-sponsorcd federal aircraft 
works at F.mmcn (Edig. Fliigzcugwerk) 
nill supenisc production including final 
assemlily and flight test. Tire F'FA 
«as bitterlv attacked throughout the 
debate for nescr haiing kept any prom- 
ised delivery date, 

Argnnicots against the bighlv-f.n-orcd 
Grumman Super Tiger (FllF-lF) svete; 

• It is too cxpcii.sive. In January this 
scat Grumman was asking S210 million 
for 100 of this type. Now, to produce 
them under license would still cost 
about 5140 million total. 

• Only prototypes of the modified \er- 
sion suitable for Swiss rcquircnicnt.s are 
jiailablc. It is primarily a fighter and 
to adapt it to ground support work 
would take at least two years of further 
dcielopmcnt. 

■ Its takcofl and landing petfonnance 
is not short enough for Swiss condi- 

Toward the end of the debate, the 
merits of the Grumman Super Tiger 


were .igain cmphasiztti and it was 
recommended to continiic present ne- 
gotiations with Grimnnan ssith a vieui- 
to equipping the Swiss .Air I'orce with 
a .series of Super Tigers as the nesi 
stage in its replacement program. 

Frcnfh Conlinue Cuts 
In Orders for Aircraft 

Paris— .\s .1 result of a 257f cut m the 
1958 l''rench .Air I'orce budget, several 
orders for new airaaft were reduced 
sharply while production rates on other 
aircraft orders were slowed down. 

AviATio.'i Week reported previously 


(A\A’ March 5, p. 2271 that advana- 
prototv pcs such as tire Lceluc 0,22 ram- 
jet and Sud Aviation supersonic bomber. 
Super A’aiitour. have Wen compictelv 
eliminated. Other cuts revealed in Na- 
tional .Assemblv budget debates in- 
clude: 

• Dassault Su]x.t Mystere. Original 
order for 371) aircraft was reduced to 
250 and the production rate was re- 
duced from 1 5 monthlv to nine. Super 
Mvstcrc production models ate just 
now coming off line. 

• Brcgiict’s original order for 100 of 
its anti-submarine turhoprop aircraft. 
Alizc, was reduced to 75. I''irst ptoduc 
tion .Alize aircraft is just coming off 


New Self-Mobile 

AIR CONDITIONER 

for Airline Ground Support 



H0KAN50N H.35 

• 67% more cooling capacity then any ether mobile unit 
• Lower copitol investment • Lower operating cost 
• 20 new features 

The Hokanson H-3S has a full 3S-lon IME 
refrigerntion capacity and is capable of 
maintaining ' Comfort Zone" temperature in 
(he largest jet airliners ac any airport in (he 
world, regardless of climatic conditions. 

The heavy duty International Harvester en- 

units- Th^H-Ts has 20 new fe^ures. includ^ 
ing a (rouble-free dry type condenser. It is 
Hokanson designed — the nation's leading 

ditioning equipment. Write today for de- 
tailed descriptive tmoklci. 



AVIATION WEEK, 


24, 



WHY DOUGLAS ENGINEERS AND SCIENTISTS GO FURTHER .. . 


At DOUGLAS, you'll work to expand the 
frontiers of knowledge in today's most 
advanced missiies program 


There can be no mightier challenge than to be 
assigned to any one of the major projects now 
under way in the Douglas Missiles Division. 

Some — like Nike and Honest John — have 
pioneered missile development. Others on which 
Douglas engineers are engaged are extending the 
horizons of present-day development. ..cannot be 
mentioned for reasons of national security. 


OO PURTHEft 

W«TM 



business" to stay. . . with seventeen years 
‘•expanding future ahead 

These are the projects that require engineers 
who are looking far beyond tomorrow. You will 
use all of your talents at Douglas and have the 
opportunity to expand them. Your only limita- 
tions will be of your own making. Douglas is an 
engineer’s company ... run by engineers. Make it 
your working home and build an important and 
rewarding future in your field. 

E. C. KALIHER 

MISSILES ENSINEERINQ PERSONNEL MANACER 
OOUGLAS AIRCRAFT COMPANY. BOX «2aAI 
SANTA MONICA, CALIFORNIA 
FIRST IN MISSILES 




« engines, available now to your speci- 
ions, feature: 

• Simplicity 

• Economy 

• Reliability 

Regeneratively cooled, but minus conven- 
tional plumbing, they incorporate easily 
obtainable standard “shelf' 'componentsand 
hypergolic propellants. The cost is low. Per- 
formance is high. Complete information and 
specifications available from: 

Field Offices 

349-55 West First Street, Daylon 2, Ohio 
10835 Santo Monica Blvd., los Angeles 24, Calif. 
1000 Connecticut Ave., N.W., Washington 6, D. C. 

Ft Ml 

REACTION MOTORS, INC. 




Ring King 
for 

King Rings! 

Phone the King 
representative 
nearest you: 

W. L. TAYLOF 

2915 NORTH SECOND STREET 
NEBRASKA 4-2444 
McWILUIAMS INDUSTRIES 
14 SOUTH PARK STREET 
MONTCLAIR, NEW JERSEY 
P1LCRD1 6-3500 
N. 0. BEItCCREN 
38 GLADWIN DRIVE 
WESTFIELD. MASSACHUSETTS 

HERBERT R. JONES 
MILLERSPORT, OHIO 


BIRMINGHAM 9,' ALABAMA 


1045'w. IIUST^GTON DRIVE 
ARCADIA. CAUFORNU 


LANDSCAPE 4-l»‘ 


J. T. HANSEN 

333 TAYLOF AVENUE 


LE. WASHINGTON 



SOX 7S9 • WIIKES-BARM, PA. 
Phons GJ?anrl< 4-6371 
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line. Breguet also had its ait force or- 
der for 1 5 four engine Sahara cargo 
aircraft cut to four. 

• Navy will delay placing an order for 
100 Dassault ICtcndatd IVs. 

• Foiiga Magislet jet tiaiiier pioduo- 
tion order will be cut back to six 
monthly from 12. 

• Slid Aviation Vaulour production 
rate has been reduced from nine to four. 
Original order for 560 Vautours, to be 
delivered in three vetsions-bombet, all 
weather fighter and attack— was cut 
back to 160. Most will be all-weather 
and attack versions. 

French will sell about 25 of the 160 
to the Israeli ,\ir Force. 

• Slid Aviation has had an original 
order for 250 Djinn helicopters cut 
back to 120. The original order for 280 
Alouettes was sliced to 1 80. 

In addition, 1 50 Sikorsky S-58 heavy 
helicopters, which were to be built by 
Sud Aviation under license, were cut 
back to 80. Production rates on both 
the Djinn and Alouette were cut just 
about 50%. 

Brilish Will Spend 
More for Missiles 

London— British Government will 
step up its spending on missiles during 
the 1958-59 fiscal year while cutting 
back purchases of conventional aircraft, 

Tlie government repotted to the 
House of Commons last week that 
overall spending under the 1958-59 air 
estimates will be SI 59 million less 
than in the current fiscal year. 

"We ate spending less on aircraft,” 
a spokesman said, "although we shall 
be building up the detenent with Vic- 
tors and Viilcans and introducing the 
Mark 7 Javelin for its defense." He 
said the decrease in expenditure on 
aircraft is partly offset by increased 
spending on armament, ammunition, 
missiles and weapons of all kinds. 
Spending on airframes and engines is 
down 22% while on the other cate- 
gories it is up 50%. 

I‘irst production deliveries of the 
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Basic Tool Industries, Inc. has 
the technical experience and facilities 
for forltiing, madiining and 
fabricating exotic-metals, 




. : '-I . ■ ■■■' 

NOliTH AMERICAN • NORTHROP • LOCKHEED;* McDONNELl • RE^BLIC • BELL • MARTIN • DOUGLAS,* 


Your primb source for 
. engineering, tooling and production 
of Missile Laonchers, Ground Equipment 
* and Special-Equipment. Call pn us. 


r Basic Tool Industries*?* . . * 
a complete facility for 

* missile dnd aircraft assemblies • " 
engineering • tooling • production 





1,4439 S. AVA'LON BLVD. . 

GARDENA, CALIFORNIA Pbone: FAculty 1-266$ ' 
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KEEPS THE PRESSURE ON 

FUEL SERVICING | 

I /• 
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SIXv-xv.. 


A-6425A. 

COUPLING VALVES 
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>nn«ted ui\der 
i SpeciAcation 


jfion re/ualing equipman 


dc Has'illand I'irestrcak arc scticcUitcd 
duting the \'ear and sen'ice trials of tlic 
Bristol Bloodhound siirfacc-to-air mis- 
sile will begin within the next few weeks 
at North Contes. 

Twcnh-cight million dollars will be 
spent on American missiles during 
the year, it was reported, an expendi- 
ture denouneed by opposition spokes- 

Total spending under the 1958-59 
air estimates is to be Sl-5 billion, $5h 
million under the current vear’s esti- 
mates. Because there is no U. S. aid 
in the new estimates, and because Ger- 
man contributions to maintainance of 
the Royal Air Force in Germany will 
be less, osetall reductions amount to 
the S159 million figure. 

Other points made during the air 
debate: 

• English Electric's P.l will come into 
scrrice with fighter command during 
the year. 

• Javelin Mark 7 and Mark 8 are to be 
ecjitippcd with afterburners to extend 
their effective life. 

• Blackburn's NA 59 su])Crsonic naval 
strike aircraft, powered b\' twiir de 
Harilland G\ron Junior turbojets, is 
being considered for the Royal Ait 
Force as well as designs put forward 
by industry in reply to a general oper- 
ational lequircinent for an aircraft to 
Tipl.icc the Canberra. 

• Discussions are underway with the 
Army on a successor to the Blackburn 
Bcrcrley transport. 

• Some 260 V-bombers have been 
ordered, including 77 Victors, 75 Vul- 
cans and lOS Valiants, of which 160 
aircraft hate been produced. 

• Britain's V-bombets ate capable of 
making the rouiidtrip to Moscow with- 
out aerial refueling. 

• Work is almost complete on V- 
bomlrcr bases and the radar chain. 
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FROM CIRCUITS TO CONSOLES 
FROM BREADBOARD TO TACTICAL 


ERCO has built electronic and electro- 
mechanical (Jevices on a production basis 
— from subminiature transistorized servo 
amplifiers to complete computers for per- 
manent installation or rug^edized for use 
in mobile units of all types. 

We can work to your specifications and 


we can supply the design and production 
engineering to further assist you. 

No matter what your requirements are, we 
can help you. Send today for your brochure 
. . . "ERCO Production Facilities" ... for a 
more comprehensive picture of our abilities. 



NUCLEAR PRODUCTS - ERCO DIVISION, QCf INDUSTRIES INC., RIVERDALE. MARYLAND 
AMERICAN CAR AND FOUNDRY • AVION • CARTER CARBURETOR • SHIPPERS' CAR LINE • W-K-M • ADVANCED PRODUCTS 
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USAF Seeks Weapon Environment Data 

By James A. Fiisca 



.\ir Force weapon systems of the 
future will h.ivc to li\c and fight at al 
titudes \atving from the present nper- 
.itional ceiling of about 75.000 ft. tn 
intciplanctarv space itself. 

Natural and induced cnvironnicntal 
conditions encountered at these a!ti- 
tudes, called hyper environments, are 
being studied tor US.Ah' by Radii) 
Corp- of America to assure siiitabilit) 
of future weapon systems through 
analysis of available knowledge and de. 
vclopment of simulation techniques for 
integrated testing of subsystems, equip- 
iivcnt and components. 

Pliilosophv of the study has been 
to develop ideas for design of simula- 
tion facilities capable of operating over 
the limits of the different environments 
wherever possible and which will b<; 
applicable to many tv pcs of equipments 
and systems. 

Study is being conducted for the 
Environmental Criteria Btancli of 
USAI'’’s Wright Air Development 
Center by RCA’s Defense Electronic 
Products Division. First part of the 
study— asscinblv and analysis of avail- 
able data— has been published as 
M'.ADC Technical Report 57-156, by 
R. A. DiTar.nito and J. J. Lamb- 

Future Weapon Systems 

F'or purposes of tlic study, future 
USAF vve.ipon svstems arc classified as; 

• Sustained flight vehicks. These ate 
the powered vehicles deriving most of 
their lift from aerodynamic means (the 
remainder from centrifugal force). 
Maximum altitude of flight is arbi- 
trarily defined as 1 50,000 ft. 

• Boost gbde vehicle. These ate 
vehicles vvltich generally arc powered 
for the first few seconds of flight, rise 
above the atmosphere, re-enter and 
teach their destination in a hypersonic 
glide, and land conventionally (using 
lifting surfaces). -Mtitvidc and speed 
limits for this vehicle arc considered 
to l)c from 1 00.000 ft. and 4,000 mph. 
to 500,000 ft. and 18.000 mph. 

• Ballistic vehicle. This vehicle is 
powered during its first few seconds 
of flight, rises above the atmosphere, 
and follows a ballistic trajectory- to its 
target (no contributing aerodynamic 
lift). .Mtitiide and speed limits for 
this vcliiclc are consideted to be 75,- 
000 ft. at 11.000 mpli. and 450,000 

ft- at 18.000 mph. 

• Satellite vehicle. These are vehicles 
placed in an orbit so that their velocity 


generates a centrifugal force equal to 
the cartli's attraction. .Altitude and 
•Speed limits of this vehicle arc >50,000 
ft- at 20.000 mph. and no upper limit. 

These future weapon svstems will 
he exposed to two kinds of environ- 
mental conditions; those present 
natur.illy above the minimmn altitude, 
and those created by the operations of 
the vehicle and interaction between 
the vehicle aitd the natural environ- 

Environments generated hv opera- 
tion of the vehicle might include shock, 
vibration .rnd acoustic excitation dur- 
ing takeoff, landing or powciplant op- 
eration as well as opetation of rotating 
or oscillating equipment within the 
vehicle. 

Interaction witli the natural environ- 
ment could cause sucli effects as vibra- 
tory oscilLilions due to acroclastic ef- 
fects, high acoustic noise from aero- 
dynamic effects, and liigh temperatures 
resulting from high spe-cds- 

Spccific induced environments con- 
sidered arc: 

• Tciiii>cratute. 

• Acceleration. 

• Shock.‘°"' 

• Zero gravity. 


Induced environments arc highly 
dependent upon design of the partic 
ular vehicle in question. Induced tem- 
perature. for example, is dependent to 
a large degree upon weight of the 
vehicle, cooling system, shape, size, 
range, altitude, velocity and boundary 
layer conditiun. 

Notural Environment 

•Although much nsodcrately accurate 
data is available on the natural environ- 
ments encountered at high altitude.v. 
and more is being gathered as part of 
the Internationai Geophysical Ye-ar and 
similar projects, actual knowledge of 
tlicsc environments will best be gained 
from a relatively long duration, well in- 
stmmented .satellite. 

Natural environments consideted in 
the study are; 

• Atmospheric composition. 

• Extremely high vacuum. 

• Solar radiation. 

• Ozone. 

• Dissociated gases. 

• Ionized gases. 

• Solid particla, 

• Magnetic field. 

Two types of temperature environ- 
ment arc found in aircraft, missile and 
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Self- Aligning, Withstands High Shock and Vihration! 


Here Is an entirely new type of electrical con- 
nector that can make or break any number of 
contacts simultaneously, is fast, positive, and 
requires far less pressure to close than conven- 
tional connectors. It will withstand high shock 
and vibration, yet can be manufactured economi- 
cally In small numbers. 

The revolutionary new Cole Connector achieves 
all this because of the unique two-ball-and-socket 
principle of its contacts which automatically 
compensates for imperfect alignment of pins, 
thus eliminating the need for close tolerances. 


Even further misalignment of pins, due to shock, 
vibration and temperature changes does not im- 
pair Its operation, 

A positive seal of the basic terminal arrange- 
ment Is possible. For high temperature use, 
ceramic parts can be used. 

Designed to eliminate ground-support connec- 
tion troubles on guided missiles, the Cole Con- 
nector Is adaptable to a wide range of other 
applications. Send us your specific requirements 
and we will determine how it can be applied to 
your needs. 



GROUND-SUPPORT CABLES and 

plugs, because of the self-aligning 
feature of the new Cole Connec- 
tor, can be made as a quick-action 
type, hinged and toggle-locked, re- 
placing time-consuming screw-on 
types that create thread problems. 



Cun Fire Rocket Limit 

Heaters Transformers Rocket Mounts Switches Switches 



Sensitive Selector Circuit 
Intervalometers Bomb Racks Relays Switches Breakers 




ELECTRIC CO. 


8439 Steller Drive 


Culver City, Calif. 

' Substation lusing Cole 

Connectors) for ground- 

TE 047Q1 

GUIDED MISSILES 


satellite flight. 'I'hermadynamic heating 
occurs as niissiles or s-ntcllitc rockets 
pass through the iitmosphtre into space 
am] during all liigh speed phases of 
'vinged aircraft flight. Satellites in orbit, 
on the other Iiano. n ill be subjected to 
radiant heating from tlie sun. 

I’re.sent state of the art of acrodv- 
iianiic healing permits cuicniation of 
the tenipcnitiire.s of bmmdatr iavets of 
air at Itigh rclocities. At altitudes to 
ZsO.OOO H, in Mach -4 flight, tempera- 
tiirc of bouiidan- layer air i.s about 
l,-iOO-l,600F. At Mach 6. temperature 
is T,lO0-3.>00F. 

These temperatures, howerer, arc not 
the skin temperatures of the \ehiclc. 
Skin temperature is a function of cool- 
ing, heat sinks, radiation losses and time 
ill the high temperature cnsiroiimcnt. 

hot the sustained fliglit vehicle with 
a mission time of one to two hours, pre- 
dicted maximum skin teinpeniture is 
2.0001-'. Internal temperatures will sary 
a.s a function of design but the jiroposcd 
saliic for internal ambient temperature 
is 930F with an initial rise from — fn 
to 930F within 10 min. 

Boost glide leliicles, although cap- 
able of generating tcmper.itures boond 
tlic melting point of structural mate- 
rials, bare been assigned a nominal 
lalue for external heating of 2,0001''. 
Botli external and internal temperatures 
will vary with the flight path of the 
sehicle, although for seliicies remain- 
ing below 160.000 ft. temperatures 
sliuuld remain almost constant as tlics 
do in sustained flight. 

Ballistic vehicle temperatures slionid 
approximate tliose of tire boost glide 
'cfiiele ex^t that the flight path indi- 
cates lieating from the ground up about 

160.000 ft,, radiation Cooling Ibroiigh 
aixjgcc to ro-entiv. Temperatures at re- 
entry should be kept below 2.000F ex- 
tcrnailv and 9301'' internalls. 

Satellite svould ise protected from 
iiigh temperatures on ascent bv an 
iirtificial nose cone. In orliit, normally 
encountered temperatures would be 
-40 to 175F. 

Acceleration Volues 

l''nr all types of sehicics. \-alties of 
acceleration to whicii tlicy are exposed 
jsrobably will be greatest in grounef liaii- 
diing and on takculf and landing. .\bme 

75.000 ft. and below 300,000 ft., antici- 
pated accelerations arc less tlian UlCs. 

Re entry accelerations of 8Gs for one 
minute ate anticipated for tlie Isoost 
glide ichicle. 'ITie ballistic seiiiele iiiav 
attain 60Gs deculeration. Xow high G 
salues are expected abose 300,000 ft. 

Some of the deleterious effects result- 
ing from accelerations are; liiglier tlian 
normal effectis'c pressures arc induced 
in fuel and hydraulic lines, etc., relays 
witli their contacts oriented along tlie 
direction of acceleration mav not he 
pulled out bv the magnet, acccier.ition 


mj\ cause bottoming or cliangc cliat- 
acteristics of vibration damping dcsiccs. 

.\l! \eiiicies will be subjeclcel to s ibra- 
tion and acoustie excitation, the inngni- 
tude and frequencies of wiiicli «ill pri- 
marily be deteniiincd bv the power 

Highest magnitude of sibrations oc- 
cur during boost or launch, lasting 
about 10 sec. .Acoustic excitation due 
to tlie powerplant svili Ik' \ct\ great 
oil tlie ground and at takeoff because of 
the higlicr power requirements of those 
\eiiiclcs. This effect will ]>c inctt-ascd 
by ground reflections. 

.Acoustic excitation also «iil incte.isc 
witli speed. .As tlic lehicle reaches alti- 


tudes ubcrc air density is \eiy low, the 
aerodynamic acoustic enctgr- decreases 
.ind tlic powerplant acoustic enctgs is 
not propii^ited by the air to the rest 
of tlie sciricic. At the.se altitudes, the 
pmserptant mcchanic.ii excitation still 
exists, and all surfaces which are being 
excited increase their amplitude of mo 
tion because of tlie lack of air damping 
which takes place in denser air. Inside 
tlic skin, tlic acoustic excitation is 
caused by tlic vibrating surfaces and i' 
dependent upon the density of the air 
within the sidn structure. 

In general, shocks encountered in 
transportation and handling of missiles 
and allied equipment are more sescre 
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INTELLIGENCE 



“The Mostest 
and the Fastest” 

Modern Infrared Battlefield 
Surveillance systems, developed by 
Servo Corporation of America, pro- 
vide the ultimate in all-weather, 
day-and-night intelligence on enemy 
movement. Observing from manned 
aircraft or drones. Servo Corporation 
IR Surveillance systems are highly 
effective — even against carefully 
camouSaged positions. Information 
is relayed without loss of time 
through data links to the command 
poet for an immediate estimate of 
the tactical situation. Result: More 


If fact. Servo Corporation’s IR 

mond with information that is in- 
comparably fast, accurate, and thor- 
ough. It can show enemy action uihile 

use. Servo Corporation IR is effective 
any time, any place ... for any size 
area, in any part of the world. 

Information on Servo Corpora- 
tion IR syetems for reconnaissance, 
fire-control, guidan^x, and for other 

special IR Brochure. Please write 
for your complimentary copy. 


SERVO 

CORPORATION 
Of AMERICA 


than in nomi.il operations. Highest 
magnitude of shucks has been tlic re- 
sult of itreguliu burning of solid propel- 
lants, booster .separation and similar 
circumstances. 

Above 75.000 ft., operational shocks 
would be due to booster scp:iratioii. 
near hits by enemy action and wind 
gusts. Booster separation sliocks as 
large as ZOOGs are possible. Wind gusts 
win cause shocks dependent on gust in- 
tensity and on the speed and size of 
the vehicle. .Above 500.000 ft. no non- 
catastrophic shocks are anticipated. 
Zero Grovity 

Future rchiclcs will be traveling at 
speeds where part of the lift counter- 
acting the force of gravity will be due 
to centrifugal force. As with orbiting 
satellites, vehicle equipment may have 
to function at or near zero grasity. 

Of all the high altitude effects, prob- 
ablv the zero grasity condition gises 


Buffalo— Microwave pulses with a 
peak power of 21 million watfs, bclicicd 
to be the largest peak power eier radi- 
ated. has been transmitted by Cornell 
.Aeronautiol Laboratory by means of a 
specially adapted, continuously pumped 
kh'Stron. 

Performed under a research contract 
with Army Ordnance, the achievement 
is significant to the future development 
of ICBM detection equipment. Army 
says. Project, however, was without 
funds for three months during the fall 
federal budget-cutting period. 

Klystron developing the larre peak 
power has been adapted from klystrons 
used Ri the Stanford University line;ir 
accelerator and built by Varian Bros. 
Tube requires continuous pumping to 
maintain suthcientlv liigli vacuum. 

Problem of detecting an ICBM war- 
head with a rclatisely low radar cross 
section at very large distances requires 
one or both of the following improve- 
ments to conventional radars: 

♦ High power. Detectability of a war- 
head is a direct function of the average 
power illuminating the target. Average 
power on target can be increased by in- 
cicasing the length of the radar pulse as 
is done with Lincoln Laboratory's Mill- 
stone Hill radar, or bv increasing the 
peak power transmitted as would be 
done with a radar utilizing the Cornell 
technique. 

• Signal analysis. More than a dozen 
companies throughout tlie country are 
working on techniques for "fine struc- 
ture analvsis” of radar return signals. 
These teciiniques-for example, Colum- 
bia University’s Onmmnge Digital Ra- 
dar (ORDIR) (AW Aug. 19 p. 28)— 


rise to some of the most unusual ef- 
fects. These include: 

• Air bubbles may not rise in batteries 
and so may contaminate the plates, re- 
ducing or stopping the flow of current 
from the txittery. 

• Dircclion-sensitiii: devices may not 
operate correctly. 

• Pumps designed to evperate on the 
ground may not work because hydraulic 
heads present on earth would not exist 
in a zero gravity condition, 

• No tendency for mass movement.s of 
air. Heat tran.sfcr due to convection will 
not take place as hot gases won’t rise. 

• Clearances in spring-mounted equip- 
ment will cliangc. 

• Devices vvoriting on fluid level will 
not 0 [x;tate properly. 

fThis is (tie first of a series of two 
articles on livper eiiviromneiits. The 
second, describing results of analysis of 
natural environments, will appear in 


integrate the received signal over a 
sufficient period of time to raise its 
strcngtii from far below the noise level 
of the receiver to a level where it can be 
analyzed on a cycle-to-cycle basis. 

System developed by Cornell con- 
sists of the large Varian S-band klv- 
stron, vacuum pumping equipment, 
high power modulator, control console, 
plus a waveguide run to an eight- 
foot parabolic antenna on the roof. 
Transmitted pulses are two microsec- 
onds in length, with a 60 cycle prf. that 
brings the average power to above three 
kilowatts. 

Primary problem faced in the project 
was coupling the generated microwave 
energy through the waveguide and an- 
tenna system into free space. To pic- 
vciit breakdown of the S-band wave- 
guide at the high power levels under 
study, waveguide is pumped down to a 
moderate vacuum. 

Special irises had to be developed. 
One of several approaches explored con- 
sisted of using a spherically shaped "iris" 
to couple the w-dveguide f^hom to air. 
where tlie fixed parabolic antenna beams 
the energy into space at about a -15 deg. 

ipokesman tor the Cornell Aeronauti- 
cal Laboratorv said that manv experts 
ill the microwave field held the opinion 
tliat tire liighest usable power that could 
be generated was about five megawatts, 
and that therefore the Cornell project 
was impossible. 

Most logical continuation of the pro- 
gram vvoufd appear to be raising of tlic 
average transmitted power and ex- 
ploring problems involved in applying 
the technique to an operating radar. 


Cornell Klystron Lifts Microwave 
Pnlses to Record Power Radiation 
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APRIL AIR TRANSPORT 
Facts and Figures 

(PUBLISHED BY THE AlR TRANSPORT ASSOCIATION' 


AVIATION WEEK hos again been officially designated fo publish "Air Transport Facts and 
Figures," compiled by ihe Air Transport Association. This editorial feature 
will appear in our April 21st issue and will provide an impressive picture 
of the tremendous progress achieved by the carriers during the past year. 
We ore particularly grateful that this vitally important editorial feature is 
again avoiloble to AVIATION WEEK'S world-wide audience. 


AVIATION WEEK average net paid ABC circulation June-December, 1 957; 
67/008. Paid circulation of current issues; 70,178. 

Current print order 73,039 copies. 


-gra 

Your odverlising messoge Scheduled for Ihe April 2|h^L'^E 
1958 issue will be timed to goin moximum oHenlion 
from all those interested in Ihe Air Transport industry. 7 
Regular advertising rates oppty. 
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Non Aging — ready for instant serv- 
ice at any time, whether measured 
by clock or calendar -that’s medium 
and high pressure Pluoroflex®-T 
hose fabricated from a compound of 
Teflon® resins. Working life is un- 
limited for practical purposes. 

Permanent reliability is atEured by 
a manufacturer with complete con- 
trol of kose production, as well as 
fitting and assembly fabrication. It 
is confirmed by use on virtually all 
liquid fuel and many solid fuel mis- 
siles produced to date . . . proved by 


years of in-flight service on mili- 
tary and commercial aircraft. 

Handles the most corrosive fluids at 

temperature extremes, including the 
exotic fuels. Fluoroflex-T hose as- 
semblies are ideal for use in launch- 
ing and fueling systems as well as 
in the fuel and hydraulic control 
systems — up to 3000 psi. Their 
slender silhouette and compact fit- 
tings conserve valuable space in con- 
lined missile envelopes. 

Vital Facts About Teflon, End prop- 
erties of products made from Ibflon 


powder can change significantly 
with even minor or accidental alter- 
ations in processing. Your best 
guarantee of absolute reliability is 
the manufacturer’s experience. 
Specify Fluoroflex-T for the hose 
that's hacked by unequalled experi- 
ence in fluorocarbon hose. 



Thit Si-pape aircraft 
plumbina handbook ffivea 
detailed information on 
Fluoroftex-T koee and hoee 
components. It’s available' 
on request. 



Originators of high temperature fluorocarbon hose assemblies 

esistoflex 
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BUSINESS FLYING 



Gearing Sparks Cessna 175 


Aviation Pilot Re/iorl: 


By Robert I, Stanfield 

New York— Po«^>t and cfficicncr'. 
sparked by its six-cylinder. 17? lip. 
Continental GO-sOO-A geared engine, 
mark Cessna’s sixtii and newest addi- 
tion to its business line: the single-en- 
gine. aU-metai. four-place Model 17?, 

Pow-ct-geared engine, with .7? to 1 
rear ratio, generates 5.200 rpm. at 
takeoff. 

Reduction gears for propeller drive 
turn prop at thrcc-foiirflis of engine 
etanksli.ift speed (providing jjrop speed 
of 2,400 tpin. nt rated engine speed of 
',200 rpm.). Maxinnini rpni. can be 
maintainexl to 10,000 ft. I'ucI grade 
IS S0/S7 octane. Drv weight of engine 


is 514 lb. Compression r.itio is 7.5:1 
and cii. in. displacement is 501.57 
Key cliuractcristics evidenced during 
flight evaluation by .Wiaiiox Wi.rk 
inelnded: 

• High altitude [letfonnance. .At 10.- 
000 ft., pulling 70'/' powct-5,l?0 
tpin.— airplane with full compiement 
indicated 15? mph. for T.AS of 156 
mph. 

• Rate of climb- Efficiency of Mc- 
Cauley fixed-pitcli metal propeller. S4 
in. dia.. witli ground clearance of 12 in.. 
noted during takeoff and climli at inicti- 
mum gross weight: 1.200 fpin. at take- 

1,100 fpm. at 4,000 ft.; 700 fpm. 
at 7.000 ft. 

• Noise level. Ilngine sound is notice- 


Performance 

aids modulated. Cessna tics redaction 
to geared engine principle, plus its ness 
floating cow! suspension in wliicli 
cow! is attached to channel aluminum 
ring fastened to four engine mounting 
points, inste-ad of being rigidly fastened 
to airframe. Cowl floats freely o\'Ct 
edge of firewall. 

Market Range 

With Ixist price’ of S10.'39> f.a.f. 
Wichita. 1 , ? is aimed at market falling 
between Cessna's 172 and models 180. 
1S2 and the Skylane. 

Airpl.me I flen . ?6th off the pro- 
duction line, was N92?6B. With in- 
striimentatiim. dual eimtrol.s. speed fair- 
ings (wlitel [jantsl. full fuel load mid 
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SAVE by specifying custom-engineered 
bellows and all accessories from one source 

The complete “package” (^seamless metal bellows and all assembly 
components) costs less, performs better when designed as an integnal 
unit . . . produced to one high standard of quality - . . tested under 
uniform procedures . , , and delivered already assembled. 

You cut handling, ^lssembling, testing, incoming inspections and paper 
work in your plant. What’s more, custom-engineered Bridgeport Pack- 
aged Bellows mean lowest possible unit cost and only one manufacturing 
responsibility. 

Wide selection of bellows metals, plus choice of multiple plies, permits 
outstanding stability under tough conditions of temperature, pressure, 
corrosion and vibration. Bellows sizes from subminiature O.D. up 
to several inches O.D. 

Ask your Bridgeport sales engineer about Packaged Bellows for air- 
craft. rocket and missile applications ... or write for Bulletin J-103. 




m 


BRIDGEPORT THERMOSTAT DIVISION • Milford, Conn. 


lour of aboard, 175 grossed out 
at niaxmumi-2.?50 lb. 

Now paint scheme enhanced I75V 
sleek lines. Bubl>lc-t\pe contour wind- 
shield added to its sh liiig. To cut do« ii 
drag and seal out elements, Cessna de- 
signed top of instrument panel with 
built-in receptacle to receiic bottonr of 
«ind shield. 

W’aik-around inspection also showed 
thoroughness of coinpans’s coni suv 
pension. Feature may be extended to 
all of Cessna line, .^viaitox W'kkk was 
told- Engine mounting points holding 
cowl arc connected to rubber shock 
nionnts. These arc fastened directly tn 
the engine mounts. Bolt attacliing 
engine mounts to firessall supports rub 
her shock mounts, is aimed at cushion- 
ing noise and s-ibration. Both tlic upper 
and lower cowl mas Iw teinosed incle* 
Ijcndtntly. 

Oil cooler, standard equipment, is 
mounted directly on engine. Carburetor 
is Manel N.\d-5 float tspe. Intake ss> 
(cm is routed through oil sump. Stain- 
less steel mufflers are included. I’ro- 
sision is made for optional installatiou 
of engine-driven vacuum pump. Bat- 
ters is aft of luggage compartment ,md 
is accessible tlirough panel door. 

Weather was favorable for transition. 
Wind was from the NW at 15 kt, Sea 
level pressure was 50-16 in. (1021.7 
mb.). Outside air temperature u-.ts sSh'. 

-\irplane was boarded via e.isv step-ii|} 
tti cabin. Foam-rubber seating was cain- 
fortablc— we had two big men in tire 
Ixick— and se-ats could be adjusted fore 
and aft for e-.ise of flving. 

Preflight Check 

Cockpit cbcck showed fuel selector 
valve on floor between front seats, 
rout-position valve-left, right, both 
and off— w'.is positioned on '‘both," 
normal procedure for takeoff and land- 
ing. Starting procedures arc simple. 
With throttle cracked, engine fired 
quickly without anv' prime. Engine in- 
struments. located on right sitle of new 
instrument |>anel. went tight to tire 

New panel mounts all (light instru- 
ments oil left side, dircctiv in front of 
pilot. Radios are inimnftd on center 
line of tight side p.mcliiig. Elcctricil 
switches ate grouped tO)S center; engine 
controls, including throttle, bottom 
center. Fuel gages are electric. Instru- 
ments and controls ate easilv read and 
aca-ssibic to both pilots. 

Taxiing vv-as smooth and v isibilitv vv-js 
good. Light pressure u-.is required for 

wheel travel travels 50 deg. left or right 
and is hooked into rudder control. 

Before taking runvvav, mags were 
checked at 1.600 rpm. and we were 
reach to go. Wc had trimmed nose 
down a few degrees, left out flaps up 
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Pears of Hercules, No. 2 


New ETiissile muscle 


Th» mishly Lockheed C-ijO 
HERCuecs can transport 90% of 
all types of missiles now opera- 



ment for, the U.S. Armed Forces. The HERCULES 
vNlllfly missile cargoes non-stop for distances over 
3400 naudcal miles, at cruise speeds of 303 knots. 

The ruggcd"go anywhete.haul anything"capa- 
bilitics of America’s firit prop-jet combat cargo 
Cartier add new strength to NATO supply lines 
— at a time when these far-flung bases are more 
vital to the free world than ever before. 

In addition to "beefing op" the global mobility 
of the Armed Forces, the HERCULES is making new 
friends for the United Scares by its prodigious 
feats. Example; a C-130 of the saand Air Divi- 
sion, 317th Troop Cartier Wing, Evreux-Fauville 
Air Base, France, transported a aS.yoo-pound 
generator from Laon. France, to where il was 
badly needed to supply electric power in Adana, 
Turkey — and flew the 1981 nautical miles non- 
stop in less than seven hours. 

Like all Lockheed designed and built aircraft, 
the C-t3o HERCULES can be counted upon to do 
its assignedjobs with outstanding ability, no mat- 
ter how (lifTiculc die task. That’s why — 

Lockheed 

means leadership 

Lockheed Aircrofc Corporation 
GEORGIA DIVISION, Marieua, Georgia 


now for NATO bases! 
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Dew Line to Pipeline! 



Petroleum Helicopters, Inc. services entire 
Western Hemisphere with aircraft sparked by AC! 



68.000 hours of service end over 4,000,000 trouble-free miles 
in 22 Bell Helicopters usinf; 32 engines! Mr. C. L. Tysdsl, 

Inc., has this to say: "AC LA-47s are the best plugs available 
for our hard-working Bell equipment!" 

From arctic icecaps to tropical jungles, Petroleum Helicopters* 
severe demands on spark plugs . - . steady speed and high tern- 
meet these challenges. They burn away fouling carbon and oil 

craft Spark Plugs deliver the high-incendivily spark so necessary 
for peak pow-er and efficiency. 

For belter performance and lower maintenance, install AC 
Aircraft Spark Plugs in your plane. TODAY! 


PLUG ^ THE ELECTRONICS DIVISION OF CENEIAl MOTORS 



AIRCRAFT 

SPARK PLUGS 
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CONTINENTAL GO-300-A six-cylindcr, 175 lip. geared engine is rated at 5.200 rpin. Crankshaft is geaied to propeller shaft. Reduction 
gears turn prop at three-fourths engine crankshaft speed. Buttery (right) aits aft of luggage compartmenL 


-Cessna recommends 20 dcg. of flaps 
tvith zero wind-and applied riill power. 

Airplane went smoothly down run- 
way; here reduced noise level was evi- 

Nase wheel lifted at about -10 mph. 
with little back pressure. We were air- 
borne in slightly over 500 ft.; initial 
climb was at rate of 1,200 fpin. 

Despite the load there was no strain 
in climb. WTtile 86 mph. is the sug- 
gested climb speed, we found straight- 
ahead visibilitv loo limited because of 
a nose-high altitude. 

We varied climb between 90-100 
mph. and got Bnc results: good rate of 
climb and visibilitv. 

At 4.000 ft- we'had l.lOO fpm. rate 
of climb at 90 mph. Holding this speed, 
i.nd generating 2.800 rpin., we helci 700 
fpm. throtigh 5.500 and 7,000 ft. 
I.eavine 9.000 ft- we dropped back to 
85 mph. indicated and held 500 fpm. 
until we leveled off at 10.000. Through- 
out climb Cessna 175 was quite stable; 
only slight trim was requited for hands- 
off flying- 
Honds-Off Trim 

.At 10.000 ft., outside ait tempetature 
was 15F. W’ith mixture leaned Isack. 
airplane trimmed hands-off, and with 
power at 70%— 5.150 rpm.— our TAS 
was 156 mph. Airspeed is rcdlincd at 
176 mph. Caittion line (vellow) runs 
from 140 to 176 mph. Pcrfomiancc at 
this altitude was excellent. Here was 
checked what Cessna reprcseiifatites 
termed "zero trim stability.” 

Putting 175 into moderate turn, and 
adjusting trim, tlie controls were neu- 
tralized. .Airplane continued hands-off 
rate of turn, holding airspeed and al- 
titude. 'through 560 deg. cycle there 
was no variation or hunting- Retarding 
power to 2,500 rpm.. level flight. Baps 
down, airspeed was reduced to 40 mpn. 
indicated (46 mph. T.AS). Stability re- 


mained good at this speed and there 
u’as little strain in holding airplane 

We tan througli a scries of power-on, 
power-off stalls, with and without flaps, 
at 10,000 ft. 

With power off, no flaps, the airplane 
was pulled up straight ahead, followed 
by climbing turns to left and right. In 


each instance stall warning sounded at 
about 55 mph. indicated and light 
buffeting preceded stalls, which broke 
at about 45-47 mph- TTicre was no 
clean break and sudden loss of altitude: 
rather a case of buffeting and break- 
away, with altitude loss of about 150 ft. 

VVith full flaps airplane stalled be- 
tween 30-35 mph. IAS, again preceded 
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keeps shape under heat, clamping 


Fsr resistinet te iBtls, oils Biid 
solvent:, spatlf) Silistic LS 


Get latest data en Silastic. Mail coupon today 


Temperatures of 500®F are easily withstood by parts 
molded of Silastic*, the Dow Corning silicone rubber. 
At — 130P, Silastic remains strong and resilient. 
Compression set runs as low as 15% at 300 F; resist- 
ance to weathering, oxidation, and ozone is excep- 
tionally high. Silastic molded parts are available in 
almost any size, shape, or color from many leading 
rubber fabricators. 



Typical Properties of Silastic for Molded Parts 


-130 to SOO 
600 to 900 




consider ALL tPe properties of i silicone robber, you’ll specify SILASTIC 


Doia/ Coming corporation 

MIDLAND. MICHIGAN 
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TECHNICAL MANAGEMENT 

Snuni Support Systems 



coropolence posaesBing a high 






Inquiriaa regardtag theae 
opportunitioB ais invited. 


SPACE TECHNOLOGY 
LABOBATORIES 



by early sbiU w.iiiimg and biidetiiig, 
and followed by small loss of altitiide. 
Latctal stabilitv was good thtougbimt 

With power on— 2,500 rpm.— and 
flaps up. aiiplane was pulled nose higii. 
first right, then left. Pre-stall character- 
istics were similar, but break was reluc- 
tant and altitude loss did not exceed 
100 ft. Lowering 10 deg. flaps, on 
simulated base leg, we pulled nose high 
in "final appraich" turn and last little 
altitude as stall buffeted us along at 
55 mph. indicated. 

Letting down to 7,000 ft., we held 
nuise power of 3.100 rpm. Again at 
70% power, outside air tenipcratiire 
was 24F; our indicated speed was 136 
mph, for a true reading of 150 mph. 

Fuel and Range 

.^t maximimi tetommended cruise 
(70% power) airplane's range at 10.000 
ft. is specified at 595 mi.; maximum 
range, at same altitude (39% power) 
with no resctic. is 720 mi. I’igurcs arc 
based on 43 gal, uscabic fuel, r.itlier 
than total 52-gal. rapacity. Portion of 
remaining nine gallons will be u.sed 
in taxi, run-up. takeoff and cfiinb to 
cruise altitude. 

Because of giasity fuel system, about 
4.5 gal. in one tank would offset ex- 
treme Sight configuration of airplane 
during which fuel ssould not teaeli hink 
oiitiet. 

With the 175, this would be an 
extremely steep climb, plus slipping 
and skidding at liigh angle— best angle 
of climb, 25-30 deg., at Icnvest Scing 
weight at sea Iccel. 

Despite cold .it altitude, cabin beater 
kept in.sidc air at comfortable level. 
Slating held us high enough for good 
\ isibilitv, yet not beyond cvc-anglc that 
makes for case of instrument flying. 

Landings in the 175 arc no problem. 
Neither is runway length; airplane has 
excellent short-field capabilities. 

Best approach speeds are specified as 
TO-SO mpli. without flaps; 65-75 mph. 
witli fl,i|is. Degrees of \-ariation. of 
course, depends on runway and wind 
conditions, plus gross weight. 

At slightly less tlian inaxiinum gross, 
we fried dropping 10 deg. of flaps on 
base; full flajis after turning final. 
little eiesator trim, and we had csbab- 
lished good angle of descent. .-\t 70 I 
mph. airplane handled smoothly; con- 
trol and stability remained good. With 
little braking action we wite on and 
off in slightly over 400 ft. 

I'or short-field work we dropped 20 
deg. of flaps for takeoff; pushed throttle 
full forward before releasing brakes. 
Nose w-as held down for slightly oser 
1 00 ft, of runway. W'c pulled off the 
ground— with 16 kt. wind— within !30 
ft. 

.Again using full flaps on approach, 
but with moderate brake .ipiilication. 



•TRANSLATION: You Can’t Beat 
The Bendix ’’Supermarket” 



either parallel or scries operaiion. Reduce 
size and weight of transistorized packages 


Standard models, or will wind to meet 
your specific requirements. 


Eclipse-Pioneer 

Division 
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The Vital Link in Missile Progress 


Missiles are lest fired for only one purpose: to obtain 
data that will help build belter missiles. If the lest 
does nol yield this InformoHon if must be considered 
unsuccessfvf — regardless of how well (he "bird" 
performed. 

Reliable telemetry equipmeni conseqvenfly assumes a 
vitaf refe in the developmenr of the missiles so neces- 
sary to our defense program. There is no afher way 
lo caffecf and preserve the oll-importonl data from 
unmanned and unrecoverable test vehicfes. 

Radiation, Inc. is a pioneer in fhe design and devel- 


opment of odvanced (efemefering and data process- 
ing sysfems. A sign/ficanf exompfe of this work is the 
Vanguard ARRF (Automatic Recording and Reducfion 
FocilityJ instollation. This equipment provides Novy 
scienfisfs wiih final reduced data on the performance 
of a Vanguard vehicle in less than 72 hours after 
a firing. 

From tiny airborne fransmiffers to compfefe ground 
sfafions, we hove the experience and focih'fies >o solve 
your problems in fetemefry and associated areas. 
Write today for our brochure describing fhis 
copobihYy. 



RADIATION 

INC. 


ClECTRONfCS 'AVIONfCS' IMSTRUMENTArfON 


.iitpiuiK' U'js decked ;ind turned off 
within 150 ft. 

Diitine transition work— salving from 
se.i level to 10,000 ft.-fucl eiinsump- 
lioii ran about 7.5 gal. /hr. 

.\irphine we flew was equipped with 
Cessna’s Croii]) 7B instrunientiition: 
Narco Superhoiiier (VH T-) with nine 
ervstals). turn and bank, rate of cliiiih, 
sensitive altimeter, dock, outside air 
teinperatiue gage, 'un visors and hind- 
ing light (dual lights installed in left 
wing). Cost, installed at factors; 
‘.I.IOO. Weight: 25.5 lb. 

Dual controls, an optional item, arc 
priced at S47.51). S|x:ed fairings, which 
Ce-ssna estimates add another 5 mph. 
lo airspeed, run S195. Total cost of 
\0250B approximated $12,557. 

Cessna offers eight other instninien- 
t.dion packages in ,iddition to Group 
IB. induded among these are; 

• Group 1, embracing basic instnmieii- 
lation of 2B. However, in place of 
Narco Superhomer is Lear L TR.k-b’l S 
with Oinnimeter (seven ervstals— 121.5 
through 122.8), and Narco Simplexer 
\ C-27 (25 crvstals-llS.l through 
126.7). Cost;S2;550. Weight: 56.5 jlr, 
o Group 2, which follows same pattern. 
I'Ut in place of 2B's Superhomer is 
Narco Omnigator. Mark II (2-1 ervstals 
-1 1 8.0 through 125.0 low hand). Cost; 
51,655. Weight; 52 lb. 

• Group 5, vvliieh consists solely of 
kisic instrunientation of 215. minus 
Superhomer. along with e.ihin s|X,';ikcr 
and tow frequency antenna and mast. 

Similar variations arc offered in other 
p.ickages, such ns firm's 2L iiistnimcn- 
l;ition which is similar to Group 2, c-x- 
upt that Sunair S5-DTR replaces 
Narco Omnigator. Cost: 51,1 5U. 

\i eight: 44.5 lb. 

.\ll radio installations include cabin 
•|)eaker, microphone, headphones and 
ncecssarv' antennas. 

175 on Floats 

Cessna expects to manuficture 
Model 175 with float fittings for .\pril 
delivers . Tests have been completed 
at Grand L.ikc, Okla.. and firm is 
awaiting C.\.\ approval for float 
opera tion.s. 

Seaplane will rest on new Edo floats, 
model 558-2200, similar in design to 
the 24*5-2870 floats used on the ISO. 
Each float has seven watertight com- 
partments. Each alone will support 
2,200 Ih. fresh water displacement at 
175's gross weight of 2,550 lb. This 
leaves reserve buoyancy of about 90% 
on fullv-loadcd seaplane. 

Edo representative told .\vuiiON 
Welk that flojits would be finished in- 
ternally with two coats of zinc chro- 
mate paint. Externallv there would be 
prime coat of zinc chromate, which is 
suitable as base for finisliing coat of 
either lacquer or enamel. 

Standard float exjuipment would in- 



OF 

GROWTH 


and the System-Oriented Engineer 


Technical growth thrives when two basic conditions are combined ; 
(I) a complex program that explores new areas of science and 
engineering and (2) engineers and scientists whose personalities 
demand that their work extend them to the utmost. 

Both eonditions exist at System Development Corporation. 
Now, with significani expansion In progress, a number of new 
positions have been created for system-oriented engineers. The 
work involves studying the multitude of interactions possible 
among advanced aircraft, missiles, and electronic devices with each 
other and with human elements in the nation's most extensive 
man-computer system. 

To qualify, substantial experience with air-to-air or ground- 
to-air missile systems is required together with demonstrated apti- 
tude in the field of system planning. Write for more information 
or call collect. Address R. W. Frost, System Development Cor- 
poration, 2404 Colorado Avenue, Santa Monica, California; phone 
EXbrook 3-9411. 
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Don’t Miss This First-Hand Account 

Of Important Chapters in Aviation History 

THE FASTEST MAN ALIVE 

the Autobiography of UT. COL. PRANK K- EVEREST, JR,. 
U.S.A.F. as told to JOHN GUENTHER— SA.OO at alt Boohatorea 

You’ll find good reading in the personal story 
of America’s greatest test pilot, Lt. Col. Everest, 
who was recently awarded the Harmon Interna- 
tional Air Trophy. 

Lt. Col. Everest has faced death hundreds of 
times in seeking to solve the mysteries of space 
and speed. His story is highlighted hy his experi- 
ences in the Bell X-2 — the plane which carried 
man to altitude and speed records which have 
never been equalled, 

Here, as only the man who lived it could tell 
it, is the dramatic story of a life in the front 
lines of aviation research. You'll agree it’s a 
book which you wouldn’t have ^vanted to miss. 


-DUTTON' 


cludt single water rudder for riglit- 
liaiid float. Optional ct|iiipmciit. for 
field installation, would be water rudder 
kit for left-li'.ind float. Two rudders are 
particukirh applicable in confined wa- 

I'ioats list at S4.250. complete with 
attachment gear. Production wciglit 
with gear is 293 lb. By comparison, 
weight ol Kdo Model 2000 floats (for 
Cessna 170) is 243 lb.; that of Model 
2870 (for Cessna 180) is 37S lb. 

Corrosion proofing tuns to 5425. 
Cost of fittings (holt-ri'pc attachmenti 
is 5190. 

Deoler Showings 

Cessna is curentlv producing the 173 
at rate of fire per dav. Tlierc arc ap- 
pnixiiiialelv 1 30 off the line. New 
model will be introduced nationalh at 
a scries of de.ilct showings on March 
29 and 30. Showings will be preceded 
by mass factory-to-dcaler fly-away of 
about 150 aircraft on March 27. 

Company feels tliat primar;’ pros- 
pects for 175 will he owners of tout- 
place airplanes in low-priccd field, and 
iion-o«ners. Its single-engine sales to 
the latter is presently about 30%. 

Model 173 colors available include 
red. orange, black and green, with white 
for striping. In addition to speed fait- 
iiigs. rotating be-acoii (5143) will lx; 
offered as optional equipment. 

Narco Iinjjro\es 
Customer Warranty 

Major iniprosemciit in customary 90- 
diiv warrants on its communications 
and nasigation equipniont, aimed at 
speeding claims and scrsice, has been 
inaugurated by National Aeronautical 
Corp. (Narco) on a nationwide basis. 

Ness formula ssill proside customers 
ss'itli free bmeh check and correctiun 
of equipment malfunction, e-tcepting 
icniosal and reinstall.ition, at ans' Nar- 
co-designated sswrrantv senice agenev. 
There are 80 of these agencies miss 
and comp;m\ plans to expand the list 
to approximately 1 50. 

Compiins recognizes that most mal- 
functions crop up during first 25-30 hr. 
of use after equipment is installed in 
a cnstoincr’s aircraft. Prcsiously, cus- 
tomer's best reemuxe in esent of a 
malfunction, ss-as to bring equipment 
back to purchase point. Narco's nen' 
plan is aimed at minimizing inconseni- 
cncc to user .sliould malfunction occur 
while he is assay from point of purchase, 
hy providing similar sersicc at nearest 
autliorized statiiin. 

Under the nfsv program, customer 

at tinic of purchase, form is filled in 
and returned to Narco. Customer re- 
ceives a warrants- scrsice certificate cov 
cring 90 das’s. 
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Bulova precision heips to soive 

today's most chaiienging probiems 


Time, maes, length... the age-old concepts 
man relies on as he enters the Age of Space. 
Time alone is unique. Its accurate mea- 
surement demands the highest order of 
precision in the design and manufacture of 
electro-mechanical devices. 

Bulova, leader in measurement of time, has 
become master of the very combination of 
abilities that holds pi-actical solutions to 


the growing challenges of miniaturization. 
Miniaturized systems and components by 
Bulova are now working for our nation's 
defense and automated industry. The same 
vision and experience that developed thqm 


B 


ULOVA 

a t c h 


company 


BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC. 




SEE US AT THE IRE SHOW BOOTHS 18I1-IBI3 
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EMPLOY 






iiii'Sz 

rol Mncept iq^ORE THE STARS .^^'^LOOK 
d INSTEAD TO A HISTORY OF 
one ba«c GROWTH AND ACHIEVEMENT, 
and turbo- IF YOUR EYES ARE ON THE 
YEARS AHEAD, WRITE US IN 
eering Kaff CONFIDENCE TODAY. 

MR. WILIIAM MERRILL, TECHNICAL RECRUITING 
SMALL AIRCRAFT ENGINE DEPARTMENT 
GENERAL^ELECTRIC 
1099 Western Avenue, West Lynn, Mau. 



SENIOR 

ENGINEERS 

Immediate openings for 
persons with theoretical 
and practical aircraft or 
missile experience in; 

• Preliminary Desigir 

• Power Plant Design 

• Thermodynamics 

• Electro-Mechanical Design 

• Structural Dynamics 

• Internal Flow Analysis 

• Stress Analysis 

• Electronic Circuitry 

Development 



HAYES 



SEARCHLIGHT 

SECTION 



POSIT, ON VACANT 

FOR SALE 

C-46F AIRCRAFT 

opd Corgo 

eS'“S'?:~S 

■m 

Immediate Delivery 

ilplliS 



WORLD'S LARGEST INVENTORY | 


HHHIH 


ES=SSs“5s"ia 



C-82 PARTS 
BETTER C-82’s 


lMlP“ 

fOR SA1£ 


§mrnm 

FOR SAp 
CW20T 

Professional 

Services 

AIR LINE PILOTS 



DR. JOHN T. FLYNN 


300 W. 23rd St., Nsw York City 
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Wanted 


An I 

Investment • 

Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 

"Searchlight” advertis- 
ers almost invariably 
report prompt and satis- 
factory results. 

BE CONVINCED — 
send us your advertise- 
ment TODAY. 

Address 

Classified Advertising 
Division 

AVIATION WEEK 

P- O. BOX 12 

NEW YORK 36, NEW YORK 
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BCNCRAL ELECTRIC COMPANT aMECI... 



cc1o'skc^3m'p%3:'VS|b.^ 

'^*T,ftVApV*c"oWSSAV.S^®'‘’"-''‘''’" 


•JEW DEPARTURE DIVISION— GENERAL 

■sisiSs,,,,:,.,: 

''^"JSin^S“rVngTS?t-|Sl'"d7vision.. 

Pn'eTA d6o1|'e 'clirp^R'^li^guCTS CORP. 
PITTSauD^D?sVcMNE^^TEE^ CO. 



.Aiy?.«'Ti'.l'D''Ri"iN<?^ . 

REVlforiH' MaVoftTVo^^^ i,h‘ ■ I ■ 4 R 

Rpf-BAg>»^ ■ E 

Ro'ciTiRsTOsVR^U . 




"MTE KEEP ’EM FLYING” 

Air Associates stocks the largest, most complete inventory of 
aircraft parts and accessories in the aviation industry. And 
Air Associates’ tremendous buying power brings them to you 
at the most advantageous prices. You can always count on 
AA’s having what you want, delivering what you want, when- 
ever and wherever you want it. That's why Air Associates is 
truly your Department Store of the Air. To serve the nation in 
aviation, there are Air Associates divisions at 

Atlanta, Ga. Glendale, Calif. 

Chicago, lU. Miami, Fla. 

Dallas, Tex. San Francisco, CalifA 

Tcletboro, N. J. 
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STRONG, SILENT TYPE... 

with Reynolds Aluminum 


Beechcraft Travel Air main structural parts 
test 39% stronger than CAA requirements 

Beechcraft’s efficient new Travel Air, "the quietest executive 
airplane in the sky”, is probably one of the ruggedest, too. 

Every important Beechcraft structural part is tested and 

proved at limits far above government requirements 

for safety and strength. The extensive use of Reynolds aluminum 

mill products makes this possible in all Beechcraft planes — 

the TVavel Air, the single-engine Bonanza, 

the Twin-Bonanza, and the Beechcraft Super 18. 

Beechcraft engineers, like engineers in every major aircraft 
company, depend on high quality Reynolds Aluminum to help 
give their planes the performance and construction quality 
they design into them. They depend, too, on Reynolds big, 
completely-integrated facilities for the full range of 
aluminum mill products they demand — and for 
the engineering services they need. 

For details on these services, and Reynolds expanded facilities 
tailored for the aircraft industry, write Reynolds Metals 
Company, P.O. Box 1800-TJ Louisville 1, Kentucky. 



are made with 


V REYNOLDS ^ALUMINUM 


Watch Reynolds All-Family Television Progrom, 
“DISNEYLAND", ABC-TV. 




